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The other day it rents, should be 
calls went eut from CURRENT OPINIONS AND COMMENTS as thoughtful 
Washington to the set up a reserve for 
steel executives and rail heads bidding Bell companies in their dealings with the  depreciation—-a savings account of some 
them to dine with the President. Independents—some of the Bell presidents kind that will grow and increase for the 
While the purposes of the invitations never had “destructive” competition in day when their services will no longer be 


were not given out, it was generally un- 
derstood that President Harding had de- 
cided to confer informally with the vari- 
ous groups of business executives of the 
country to see what can be done in solving 
the problems that lie before us, and are 
holding back a return to normaicy. 

In other words, President Harding, a 
believer in cordial co-operation and get- 


ling together, is passing out the idea of 


“Sit down and let us reason together. 
Stop making faces at one another. We 
can accomplish something by discussing 


frankly and freely cur preblems.” 
* * * x 

Resulting from these co-operative con- 
ferences, it is stated that the steel execu- 
tives all favored the abolition of the 12- 
hour day and will investigate to see if it 
can be done. 

rhe railroad presidents voiced a unan- 
imous desire to make the fullest possible 
contribution to restore and maintain pros- 
perity. 
to co-operate with the Interstate Com- 


They have appointed a committee 


merce Commission and to see what can be 
done 


ductions. 


to make possible railroad rate re- 


zs » * * 


This idea of sitting down together and 
reasoning a thing out is not a new one. 
Many are the instances that can be cited 
in the telephone field in support of it. 


These are found in the records of some 





their territory because of “sitting down 
and reasoning together.” 

The records of the state utility commis- 
sions as regards “informal” complaints— 
notably in Massachusetts—furnish strong 
evidence that cordial co-operative reason- 
ing produces quicker, greater, and more 
permanent results than the destructive 
fighting and opposition tactics. 

* oN ss * 

The telephone business is a young peo- 
ple’s business. Look around your plant 
and see if the greater proportion of em- 
ployes are not to be classed as “young.” 

And that is one reason why the sav- 
ings plan inaugurated by the United Tele- 
phone Co., Abilene, Kans., whereby each 
employe is required to save 10 per cent of 
“In 


the time of plenty, prepare for the time 


his income is of particular interest. 


of need” is a proverb which has special 
reference to youth. Then is when per- 
sons are most likely to spend freely—and 
possibly foolishly. So youth is the time 
to cultivate thrift. 

x * * * 

The United Telephone Co. argues that 
it can not afford to have people in its 
employ who are not thrifty, for if they 
are careless with their own affairs, they 
will be careless with those of their em- 
ployers. 

The company sets up a reserve for de- 


preciation. Its employes whose services 


of any considerable money value. 


Many favorable comments have been 


made regarding this new plan of requiring 
thrift. It is certainly a plan that should 
work out well for both employe and em- 
ployer. 

* * * * 


That 


Iowa is doing much in the way of de- 


series of operators’ schools in 
veloping cordial co-operation and inter- 
est in operating work. And there’s noth- 
ing like getting acquainted to develop co- 
operation. 

TELEPHONY has published some of the 
papers prepared by operators and read at 
these meetings—and they show that opera- 
tors are thinking about their work and 
taking a greater interest in it than ever 
before. And that means better telephone 
service. 

* ad * * 

Speaking of operators’ schools, we had 
a letter the other day from a chief opera- 
tor of a good sized Independent telephone 
exchange, in which reference was made 
to the needs of chief operators. 

“What the Independent telephone com- 
panies in this state need,” she wrote, “is 
a convention for their chief operators to 
get together and talk over the traffic end 
of telephone work. Get new ideas, discuss 
different methods, etc. 

“We, as chief operators, need to know 
something more than just how to teach 
an operator how to say ‘Number, please ?’” 


14. 


There’s a good suggestion for officers 
of the state associations to consider when 
they begin to plan for their annual meet- 
ing. Many chief operators have attended 
state conventions, but there has never been 
any effort made to hold a meeting for the 
discussion of the traffic problems of the 
chief operators. 

At the national convention in Chicago 
last fall a number of chief operators were 
present, but cutside of the exhibits, there 
was no program of interest to them. 

The women take just as much interest in 
telephone work as the men—and in many 
cases know more about the actual details— 
so why not, at some of the meetings of 
state or national associations, try a pro- 
gram that will have an intimate interest 
for chief operators? 

Managers have discovered the value of 
operators’ schools and undoubtedly would 
see that their chief operators attend such 
a meeting. And all this is along the line 
of “Greater Service.” 

* * * x 

“Greater Service” must be the slogan of 
every business and every individua! of the 
nation, if the country is again to strike 
its stride and advance as rapidly as it did 
in the prewar period, Martin J. Insull, 
vice-president of the Middle-West Utili- 
ties Co., of Chicago, told the National 
Electric 


Light Association at its recent 


convention held at Atlantic City. 
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“It is the idea of ‘Greater Service’ which 
made this nation great,’ Mr. Insull said. 
“It was the feeling of the individual that 
he should give just a little more in the 
way of goods or service which made all 
kinds of business try to outstrip compe- 


titors. The reward for 


success which 
came through the effort was a stimulus 
to greater invention, greater development 
of our natural resources and development 
of the individual regardless of his em- 
ployment capacity. 

“Employes of electric light and power, 
gas, telephone and electric railway com- 
panies, by and large, have been conceded 
to be courteous—but we must help them 
to become 


more courteous and more 


efficient. The progress which the light, 
heat, power, transportation and communi- 
cation service will make depends almost 


wholly upon the personal service each 
employe gives to those with whom he 


comes in contact. Those workers who 


show the greatest appreciation of render- 
ing service are those who will grasp the 
opportunities and advance most rapidly. 
* * * x 

“The development of the utility services 
for the nation’s people is still in its baby- 
hood. Marvelous as we regard these 
agencies today, they are but small as com- 
pared with what they will be 10 or 20 


vears from now. 


“The question of maintaining personal 


Vol. 82. No. 22 


contact with our customers, so that they 


may obtain the little niceties of service 


which we desire them to have—and which 
we must render if we are to do our full 
duty and grow to our fullest—becomes 
more difficult as service expands. It is 
because of this that it is obligatory that 
executives educate and guide their em- 
ployes to the end that each worker may 
become more fully informed respecting his 
business so that at all times he may be a 
real representative of his company. 

“The utilities, great as have been their 
accomplishments and remarkable as are 
the services they render, still are not 
super-human agencies which can never go 
wrong. And governed as they are by the 
human element, and because of their inti- 
mate relationship to the every-day life of 
every man, woman and child, it is all the 
more reason that ‘Greater Service’ be con- 
stantly the watchword so that the indus- 
try may play its full part in the nation’s 
development, its employes and patrons may 
be more fully satisfied, and that it may 
earn the reward that finally comes to all 
who make honest and constant effort for 
the public good.” 

So there you are. Every meeting or 
conference which promotes the idea of 
greater service will help pay dividends to 
the utility. And meetings of chief oper- 
ators at state or national conventions, will 


undoubtedly make for “Greater Service.” 


Application of Telephone Repeater 


Technical Difficulties in Way of General Use of Telephone Repeater—The 
Need for Large Amount of Auxiliary Apparatus—lInteresting Examples 
of The Repeater’s Use—Address Before the Western Society of Engineers 
By H. S. Osborn 


Transmission Engineer, American Telephone & Telegraph Co. 


The fundamental source of energy 
with which we are concerned in telephony 
is the acoustic energy which is produced 
by a man when he speaks. This varies 
greatly in amount from one instant to 
another, depending upon what syllable is 
being uttered, but on the average it 
amounts to the order of 1/10,000 of a 
watt; that is, if you convert into heat the 
energy represented by the sound waves 
which issue from a man’s mouth, when 
he is talking, you find it is that order of 
magnitude. 

It is so small that we ordinarily speak 
of it in terms of microwatts, a microwatt 
being 1/1,000,000 of a watt. So this 
acoustic energy with which the telephone 
is dealing is about a hundred microwatts. 


Now, in order for a man to hear easily 
his ear 
fraction 


must receive in the order of a 
of a microwatt. That means 
that there must be put into a telephone 
receiver, in order to give good, intelligible 
speech, about ten microwatts of energy, 
so that the energy delivered by the tele- 
phone line to receiver must be that or- 
der of magnitude. 

These figures do not give a very big 
ratio for the energy which may be lost 
in the transmitter and the telephone cir- 
cuit. Fortunately the modern telephone 
transmitter has an efficiency of about 
10,000 per cent. It delivers to the tele- 
phone line about a hundred times as 
much energy in the form of telephone 
current as it receives from the voice of 


the man speaking into it. This 
about, of course, through the fact that 
the transmitter uses the very feeble acous- 
tic energy of the voice to contro! elec- 
tric energy received from a battery, and 
the alternating currents which result and 
which are delivered to the telephone line 
represent about 10,000 microwatts. 


comes 


As a result, it works out that in a well 
designed telephone line the loss from the 
transmitter to the receiver at the distant 
end can be about 99.9 per cent; that iS, 
about one-tenth of 1 per cent of the input 
energy must be received at the end of the 
telephone line. The exact amount which 
is required varies with different condi- 
tions. Sometimes it has to be as liigh 
as 1 per cent. 
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Over ordinary telephone circuits—for 
example, between two cities that are con- 
nected by an ordinary open wire telephone 
line—that amount of loss of energy makes 
it possible to talk over distance of about 
200 miles, including the losses in the small 
gauge cable conductors inside the cities 
and the losses in an ordinary open-wire 
telephone line between the two cities. If 
it is desired to talk farther than that some 
means has to be found to increase the 
energy which is received at the receiving 
end. 

Straightway you may think of three 
ways by which that could be done: One 
might conceivably increase the power of 
the transmitter so that more 
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ognized by telephone men that the tele- 
phone repeater was for many conditions 
an ideal method of attack for the prob- 
lem of long distance telephony, and tele- 
phone repeaters of limited efficiency have 
been used in a limited way for nearly 20 
years. The reason that heretofore there has 
not been a more general use of the repeat- 
ers is because of the fact that their use is 
accompanied with very serious technical 
difficulties which had to be overcome be- 
fore they could become very generally of 
value and I shall want, first of all, to 
point out the two most important of 
those technical difficulties. 

Fig. 1 is a photograph of telephone cur- 
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teresting fact that ordinary speech con- 
sists of a series of bunches of oscilla- 
tions with quiet periods between them. 
The telephone apparatus including the 
telephone repeater must be so constructed 
that it will faithfully reproduce these 
oscillations—that it will start up quickly 
and stop very promptly with the oscilla- 
tions which are being reproduced. 

It has been pointed out that the tele- 
phone transmitter is itself an amplifier. 
It receives about a 100 microwatts of or- 
dinary acoustic energy and delivers to the 
telephone line about a hundred times as 
much energy in the form of telephone 
currents. It is very natural, therefore, 
that the first attempts at de- 





power is sent into the send- 
ing end of the line, or one 
might improve the efficiency 
of the circuit so that the 
losses per unit length are 
not as great, or thirdly, one 
might place in the line at in- 
tervals some machine for re- 
newing the energy so that a 
small input of energy to this 
machine will result in a large 
output of energy transmit- 
ted over the next section of 
the line. This third method 
is the method of the tele- 
phone repeater. 
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velopment of a telephone re- 
peater should be along lines 
similar to the transmitter, 
using a mechanism like the 
transmitter, 
magnetically, instead of by 
acoustic waves, and having 
it reproduce through the ac- 
tion of a carbon button elec- 


driven electro- 


tric waves of greater ampli- 
tude. This 
studied very intensively and 
as a result an amplifier of 
this type, of great refine- 
ment, was developed. 


problem was 


The earlier telephone re- 








The method of increasing peaters were of what is 
the distance of  transmis- known as the mechanical 
sion by increasing the power type. The vibrating element 
of the transmitters has very Fig. 1. Oscillograph Record of the Word “America,” Upper Section is a little disk with a small 
narrow limitations. There Being the Syllable ‘‘A,” the Middle Section ‘‘Meri’”’ and plunger attached to it. It is 


has been a_ continued re- 

search on transmitters for the last 30 
or 40 years and very great improvements 
have been made. Even further improve- 
ments are to be expected. However, the 
loss of energy in a telephone line increases 
in accordance with an exnonential law, so 
that any conceivable increase in the 
power of transmitters cannot materially 
affect the problem of giving long distance 
transmission. 

The efficiency of the telephone lines can 
be improved by making the lines of big- 
ger copper, but as one increases the invest- 
ment in copper, the expense of the lines 
goes up at a rapid rate, compared with the 
increase in efficiency. So that method has 
very narrow limitations. There is an- 
other method of improving the efficiency 
of lines, which is in very general use in 
telephony, namely, “loading.” Loading is 
the telephone equivalent of high potential 
transmission in a power line, It is the 
means by which it is possible to raise the 
voltage of a telephone toll circuit. How- 
ever, the technical limitations of loading 
are such that the voltage can only be ap- 
Proximately doubled and the line losses 
Per unit length reduced to about a third 
of what they are without loading, so that 
the gain in transmission, which can be 
brought about by loading is limited. 

For a good many years it has been rec- 





the Lower Section ‘Ca.” 


rents. The telephone currents have to 
represent very closely in wave shape the 
shape of the acoustic waves which are 
produced when a person speaks. This pho- 
tograph, taking all three sections together, 
constitutes a picture of the word “Amer- 
ica.” You see that the first syllable, A, 
constitutes a very complicated but char- 
acteristic oscillation. 
purposely crowded together very closely 


The oscillations are 


in the picture, so that we would be able. 


to get the whole word in it. 

There is a brief interval between the 
two syllables. Then follows the syllable 
“Meri” which constitutes the entire mid- 
dle section, a oscillation 
which changes continuously in its form. 
About all you .can see are the white 
specks which indicate the ends ,of the 
travel of the oscillograph, which vibrates 
for each part of the oscillation. After 
the “meri” comes a third syllable “ca,” 
starting with a very complicated oscilla- 
tion, very difficult to see in the picture, 
and gradually transforming into the 
vowel similar to that at the start. 

A telephone repeater. must reproduce 
with extreme fidelity the form of those 
oscillations and it must be borne in mind 
that this whole picture of three sections 
occupies a little bit less than a second 
when the word is spoken. It is an in- 


complicated 


firmly encased in an iron 
casting, and surrounded by an exceed- 
ingly efficient magnetic circuit. This ap- 
paratus is quite successful and is still in 
commercial use, giving satisfactory re- 
sults. It is subject to severe limitations, 
however, because of the fact that it can 
not reproduce the voice currents with per- 
fect fidelity. 

The apparatus depends upon the vibra- 
tion of mechanical parts and although 
those parts constitute a very light plunger 
and diaphragm, weighing in all only a 
few grams, they are not able to follow 
the rapid oscillations of speech currents 
with perfect fidelity. The amount of dis- 
tortion which is produced by them in 
voice currents is, therefore, important in 
some cases, particularly where a large 
number of these machines would have 
to be used in tandem in a long circuit. 

For a more perfect device, therefore, 
we have to turn to an instrument in 
which the moving parts are smaller and 
lighter. That instrument has been found, 
as you probably all know, in the vacuum 
tube. Fig. 2 shows a vacuum tube of the 
type in common use for telephone repeat- 
ers. It is about the size of a small elec- 
tric lamp. The glass bulb is evacuated 
to the highest degree of vacuum which 
science can attain. 

The bulb contains three elements, a fila- 
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ment in the middle, which is V-shaped, 
made up of twisted wire and which, when 
the tube is operating, is heated to a dull 
red heat; a grid of wires on either side 
of the filament together; and 
cutside of the grid, two plates which are 
also electrically 


connected 


connected together. 

lig. 83 shows a vacuum tube in diagram 
for the purpose of making it easier to ex- 
plain the method of operation. 

The the tube rests 
upon two very important discoveries. The 
first discovery, made by Mr. Edison a 
good many years ago, was this: that, if 
in a highly evacuated vessel of this sort, 


action of vacuum 


with red hot filament, a voltage were ap- 
plied between the plate and the filament, 
a current would the 
filament to the plate, provided the posi- 


flow across from 
tive pole of the battery were connected 
to the plate. That 
electrons which 


current consists of 
emitted from the 
filament, and which are caused by the at- 


are 


traction of the positive plate to flow from 
the filament to the plate. 

Dr. 
DeForest—that if a grid of wires were in- 
the filament and the 
plate, the flow of current between fila- 
ment and plate greatly influ- 
by any potential which is estab- 
lished between the filament and the grid. 
Following up these discoveries, as the re- 


The other discovery was made by 


terposed between 


was very 


enced 


sult of several vears’ very intensive re- 


search work, the vacuum tube in its pres- 














Fig. 2. Modern Type of Vacuum Tube 
Amplifier Used in Telephone Repeaters. 


ent form was developed with character- 
istics suitable for telephony. 

The operation is this: The telephone 
currents to be amplified are caused to 
produce a voltage between the filament 
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and the grid, using a transformer. The 
Variations in the voltage between the fila- 
ment and the grid cause fluctuations in 
the current flowing from the filament to 
the plates on either side, and those fluc- 
tuations in current are transmitted to the 
other telephone — line 
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Perhaps the first thing that would oc 
cur to any one in making possible opera- 
tion in two directions is to put together 
two of these machines, pointed in opposite 


directions—and that is what has been 


done. Pressure coming in from the East 





in which amplified 





desired. 
amount of en- 
represented by 
those fluctuations in 
the output 
much as a 


currents 
The 


ergy 


are 


are as 
hundred 
times as great as the 
the 
current and 
times even more. 
The 


energy of input 





some- 
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only moving 
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parts in this machine 


the electrons Contmocing Circuit 


are 





Outeur Cincuit 














themselves. These 








are exceed- 
light, being 

1700 of the weight of an atom of 
They 
faithfully the variations of the in- 
coming current. 


electrons 


Fig. 3. Diagram 


ingly 
about | 
hydrogen. are able to reproduce 
very 


The vacuum tube practically solves the 
first difficulty—that is, the difficulty of re- 
producing faithfully the very complicated 
the telephone 
and solves it so well that in spite of the 


escillations of current— 
necessity of associating the vacuum tube 
with a great deal of auxiliary apparatus 
in practical work, the difficulty can be 
said to be substantially overcome as re- 
gards our practical problems at present. 

The second major difficulty is one which 
arises from the fact that a telephone line 
must transmit conversations in both di- 
rections, the repeater element as 
shown here is essentially a one-way de- 
vice; that is, telephone currents coming in 
from one section of line are amplified and 
sent out on the other section. The tele- 
phone currents coming in the other di- 
rection are not amplified and cannot get 
past the device. 


and 


It is necessary, therefore, in making 
practical use of the telephone repeater, to 
associate it with other apparatus which 
will permit conversation in both direc- 
In pointing out the difficulty in do- 
ing this I have thought it might help 
clarify the matter to make use of a hy- 
draulic analogy. 


tions. 


Suppose we have a pump in which vari- 
ations in pressure of water from the East 
pipeline operate a side valve which con- 
trols a steam cylinder and transmits cor- 
responding variations in pressure to the 
West pipe line. The pump should not be 
thought of as pumping a_ continuous 
stream of water, but as pumping water 
first in one direction and then the other. 
You will see that this is analogous to the 
one-way telephone repeater, variations in 
pressure in the East pipe line being repro- 
duced in an amplified way in the West 
pipe line. 


of Connections of a Vacuum Tube Amplifier. 


will operate its pump and cause pressure 
to be applied to the West pipe line, but 
as soon as that pressure is applied to the 
West pipe line that pressure of itself op- 
erates the other pump and produces pres- 
sure on the East pipe line, which again 
the that both 
pumps are kept continually in the position 
of producing pressure on the pipe lines, 


operates first pump, so 


and they are- not open to any influence 


from outside. In other words, the device 
is completely inoperative. 

In order that the thing may be 
that 


whereby 


operat 


ed, it is very evident some scheme 


must be worked out the large 
pressure produced by the East pump un- 
der the influence of slight pressure from 
the East will any affect the 
valve which operates the West pump, so 


that this pump can operate without affect- 


not in way 


ing the West pump, and then, when the 
the West, that 
influencing the East 


pressure comes in from 


can operate without 
pump. 

A way in which that can be done is by 
the use of a properly-designed balancing 
device having a chamber connected to a 
balanced valve. 
ber is connected the West pine line and 
on the other side a device which we hav 
called a balancing pipe line. If one can 
build some sort of device so that the same 
resistance to flow is produced at every in- 
stant of time by the actual pipe line and 
by the balancing pipe line, the pressure on 
the two sides of the balanced valve will 
always be the same and the West pump 
will not be influenced at all by the oper: 
tions of the East pump. 


On one side of the cham- 


On the other hand, when variations 
pressure come in from the West pipe 1 
they operate the valve and 
pump to operate and supply pressure 
the East pipeline. 


cause 


That arrangement is roughly analog 
to the type of circuit which is ordinart) 
used for connecting telephone repea' 
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to the telephone lines. 


A diagram of that 
circuit’ is shown in Fig. 4. One of the 
repeater elements is actuated by currents 
flowing in from the East line, the output 
of that repeater is transferred to the line 
by means of a transformer having care- 
fully balanced windings, and to one set of 
windings is connected the line West; to 
the other set of windings is connected 
a balancing line. 

If the line is properly balanced, the out- 
put currents flow to the line and to the 
balancing line without producing any volt- 
age on the input of the other repeater 
element, which is used for amplifying the 
currents coming in from the line West. 
The requirement of balance between line 
and balancing network goes into the con- 
struction of the telephone lines through- 
out their entire length and to the appar- 
atus connected at their terminals. 

In order to obtain a balance in the cur- 
rents flowing to the line West and to the 
balancing line for every minute instant of 
time under conditions of very complicated 
electrical oscillations, it is necessary that 
very strict limits be placed on the con- 
struction of the telephone line with which 
the repeater is used, so that things’ which 
were good practice in telephone lines not 
used with repeaters are inadmissible if the 
telephone line is to be used with repeat- 
ers. It also places strict limits on the 
maintenance of the telephone circuits. 

These requirements in many cases have 
evolved a considerable degree of recon- 
struction of telephone circuits before tele- 
phone repeaters could be used in connec- 
tion with them. The determination of 
just what these limitations are on the 
construction of the lines, and how to live 
up to them economically has been one of 
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this type is shown diagrammatically in 
Fig. 5. 

One pair of wires is used for opera- 
tion in one direction only, putting in the 
circuit one-way repeaters, and another 
pair of wires for talking in the opposite 
direction only. The two circuits have to 
be connected together at the terminals, 
and we still have the necessity for meet- 
ing the balance requirement at the termi- 
nals of the circuit, but we have gotten 
away from the necessity of balance at all 
the intermediate points. 

Of course, this has been done at the 
sacrifice of using two pairs instead of one, 
but under some conditions it is economical 
to do that, the gain which is obtained by 
avoiding the limitations due to balance be- 
ing sufficiently great to more than offset 
the additional cost of another pair of 
wires. 

Another requirement which has to be 
met by telephone repeaters for practical 
use is the requirement that they shall not 
interfere with ringing or other form of 
signaling over the telephone lines—that is, 
with the means by which one operator 
calls another operator at the other end of 
the line. 

Take it all in all, these requirements 
lead to a large amount of auxiliary ap- 
paratus in the use of telephone repeaters, 
so that the repeater element itself is a 
very small part of the whole thing. 

Turning now to specific instances of the 
application of repeaters, I would like to 
mention, first, the transcontinental circuit, 
which was opened in 1915. There is set 
up all the time a direct telephone circuit 
from Chicago to San Francisco. That 
circuit connects at Chicago to direct cir- 
cuits to New York, Philadelphia, Boston, 
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ferent parts of a Chicago-San Francisco 
telephone circuit. Assuming that a sub- 
scriber is talking at Chicago, and that his 
telephone is connected directly to the end 
of the toll line, we would have at Chicago 
about 10,000 microwatts of electrical pow- 
er flowing in the circuit. At Davenport, 
lowa, the power has been reduced to a 
little over 1,000 microwatts but the re- 
peater there amplifies it to 8,000 micro- 
watts. 

The line losses between Davenport and 
Omaha reduce the power to about 500 
microwatts. There it is amplified again. 
The process is repeated by successive 
steps, until at San Francisco there are left 
365 microwatts, or roughly, 1/30th of the 
electric power which was put into the cir- 
cuit at the Chicago end. That corre- 
sponds to a very high grade telephone cir- 
cuit for that distance. 

If, instead of using repeaters, we were 
to attempt to do the same thing by using 
larger conductors, it would mean conduc- 
tors so large that the energy curve would 
fall off gradually from 10,000 microwatts 
at one end to 365 microwatts at the other 
end. This would mean that the telephone 
conductors would have to weigh about 
25,000 pounds per pair of conductors per 
mile, as contrasted with 870 pounds, which 
is the weight of the circuit actually in use. 
You can readily see that while, as a tech- 
nical possibility, a circuit of that degree 
of efficiency could be built, no one could 
afford to pay for talking over it—that is, 
the scheme would not be commercially 
possible. 

If we were to attempt to get the re- 
sults by using more powerful transmit- 
ters at Chicago, what would they be? 
Translated into terms of power, it means 
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of Balancing Lines. 


the very large problems involved in the 
practical use of telephone repeaters. 
Referring again to the hydraulic an- 
alogy, we might get an operating condi- 
tion by having two pipe lines, one to 
pump in one direction and the other to 
pump in the other direction, connecting 
them together only at the terminals. That 
is what is done in a type of telephone 
circuit having a very important use, 
A circuit of 


called a four-wire circuit. 


Using Repeaters at Intermediate Points. 


and other Eastern points, and at San 
Francisco to circuits running up and 
down the Pacific Coast. 

The circuit from Chicago to San Fran- 
cisco has telephone repeaters at Daven- 


port, Iowa; Omaha, and North Platte, 
Neb.; Denver, Colo.; Rawlings, Wvyo.; 


Salt Lake City, Utah; Winnemucca, Nev., 
and Sacramento, Calif—eight all  to- 
gether. 

Let us try to picture the energy at dif- 





that at Chicago the telephone transmitter 
would have to deliver to the line about 
2,000 kilowatts of energy in the form of 
telephone currents, which is, of course, a 
sufficiently radical figure to make very 
striking the impossibility of achieving 
these results by loud speaking transmit- 
ters. 

Another interesting example of the use 
of telephone repeaters is in connection 
with the Boston-Washington cable. This 
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cable was put into service in 1914, before 
repeaters were fully developed, and was 
used for a service between large cities on 
the Atlantic Seaboard. It is underground 
throughout and provides a line of com- 
munication which is extraordinarily free 
from any possibility of interruption. Fur- 





TELEPHONY 


It was necessary, therefore, to use single 
conductor cables, operating with one in- 
sulated conductor, and return through the 
sea water. 

Such a case introduces difficulties in 
the use of repeaters from the fact that, 
of course, they can be applied only at the 
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in frequency. 
those high frequencies are relatively very 


The losses of energy at 


great. The losses increase rapidly as the 
frequency is raised. Therefore, carrier 
current telephony was wholly impractical 
before the perfection of the vacuum tube 
repeater, and although it had been in the 
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ther cables have been pulled in on this 
route since the original cable, using small 
conductors, because of the possibility of 
using repeaters. Repeaters are used 
throughout the length of the cable at a 
large number of repeater stations. 

One of the recent applications of tele- 
phone repeaters is in connection with the 
establishment of telephone communica- 
tion between the United States and Cuba 
by means of telephone cables placed across 
the Florida straits. The technical prob- 
lems involved in this project make a com- 
plete story in themselves, so I cannot 
dwell upon them. 

The distance between Key West and 
Havana is about 115 miles and the water 
is over 6,000 feet deep. The cables laid 
between those points are the longest sub- 
marine telephone cables ever constructed, 
and they are placed in by far the deep- 
est water in which telephone cables have 
been operated. 

The depth of water is a very important 
matter, because it affected the design of 
the cable in ways which made it difficult 
to get a high degree of efficiency. In- 
stead of using dry paper for the insula- 
tion, as is common with telephone cables, 
it was necessary to use gutta percha, the 
only type of insulation which is known to 
endure under the heavy pressures of that 
depth of 6,000 feet. 

The losses of energy in the gutta percha 
insulation are very much higher than in 
paper. Furthermore, in order to design 


the cable to be efficient, a fairly large con- 
ductor was used—300 pounds per mile— 
and the completed cable was so heavy 
that the heaviest cable-laying apparatus 
which has yet been built would not be 
able to handle a multi-conductor cable. 





terminals of the cable. We should like to 
place a repeater in the middle somewhere, 
but obviously it was impossible. As a 
result of careful study and a great deal 
of technical work in the design of the 
cable and designing special repeaters 
which are operated at both ends of the 
cable, very satisfactory results have been 
obtained. 

The ratio of energy between the two 
ends of the cable without repeaters would 
be about 700 to 1—that is, one would get 
at Havana 1/700th of the energy which 
was put in at the Key West end. With re- 
peaters, the ratio is only six to one, so 
that by getting down to Key West some- 
thing on the order of a few per cent of 
the energy with which the telephone line 
was supplied at the distant station in the 
United States, good telephone transmis- 
sion is obtained in Havana. The opera- 
tion of the cable has been very satisfac- 
tory, but without repeaters it would not 
have been possible to build and lay cables 
which would have given satisfactory re- 
sults. 

There is one other very important de- 
velopment in long distance telephony 
which depends on the use of vacuum tube 
amplifiers, which IT want to describe to 
you simply to the extent necessary to 
show that dependence. I refer to the use 
of carrier current telephone systems by 
which it is possible to superpose a num- 
ber of independent telephone circuits on 
the same pair of wires. There are a num- 
ber of problems involved in providing sat- 
isfactory carrier current transmission and 
I have not time to go into all of them. 

Carrier current telephony depends on 
the use of high frequency currents. We 
are using currents as high as 30,000 cycles 


minds of telephone men and in the hopes 
of inventors for a long while before, it 
was not possible to use it practically until 
the vacuum tube repeater became a reality. 

That is pretty well illustrated by the 
schematic diagram given in Fig. 6 of a 
carrier telephone circuit between Chicago 
and Harrisburg. It terminates at Har- 
risburg, because from Harrisburg there 
are cable facilities which carry the cir- 
cuits the rest of the way to New York. 
From Harrisburg to Chicago there are 
four high-frequency carrier-current chan- 
nels superposed on the ordinary low fre- 
quency channel and the route of the high 
frequency current is shown by the heavy 
lines on the diagram. 

The double triangles are carrier repeat 
ers and it will be noted that the losses 
in energy are so rapid that in the distance 
from Harrisburg to Chicago it is neces- 
sary to install four of those carrier-cur- 
rent repeaters in order to renew the rapid- 


_ly attenuated energy. 


One exceedingly interesting feature of 
those carrier-current repeaters is that the 
same piece of apparatus, even the same 
repeater blubs, amplifies all four of the 
carrier-current circuits together. The 
high-frequency currents corresponding to 
the four circuits are put together into 
one circuit at Harrisburg and they are 
not unscrambled at the repeater points, 
but all go together through the repeater 
bulbs. The amount of apparatus required 
for one of these carrier-current repeaters 
is somewhat greater than for an ordinary 
telephone repeater. 

The growth of carrier current systems 
which have been made possible by repeat- 
ers is quite extended as there are carrier- 
current routes now in service hetween Chi- 
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cago and the Atlantic seaboard—telephone 
from Harrisburg to Chicago, telephone 


from Harrisburg to Detroit, and _ tele- 
phone from Baltimore to Pittsburgh; 
telegraph from. Harrisburg to Chicago. 


In addition to this, we have telegraph 
from Washington south to Atlanta, tele- 
phone from Boston north to Bangor, tele- 
craph from Chicago west to the Pacific 
Coast, and carrier telephone and telegraph 
up and down the length of the Pacific 
Coast. 

In connection with the opening of serv- 
ice between the United States and Cuba 
in April of this year, a demonstration was 
given of conversation over what is the 
longest telephone circuit ever established 
in the world, and illustrates in a striking 
way what it has been possible to accom- 
plish by telephone repeaters. In this con- 
nection the circuit was established from 
Havana up the Atlantic seaboard to New 
York, across to San Francisco, down the 
Pacific Coast to Los Angeles, and out to 
Catalina Island. 

In that connection, which was approxi- 
mately 5,600 miles long, all kinds of trans- 
mission circuits are represented: Trans- 
mission under the sea to the greatest 
depth ever attained by telephone cables 
between Havana and Key West; over- 
land lines across the country and up and 
down the coast; and transmission by wire- 
less telephone between Los Angeles and 
Catalina Island, which is about 30 miles 
off the Pacific Coast. 

In establishing the circuit for the dem- 
onstration, Colonel Carty called the roll 
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Pittsburgh; Beaver Dam, Ohio; Chicago; 
Davenport, lowa; Omaha; North Platte, 
Neb.; Denver, Colo.; Rawlings, Wyo.; 
Salt Lake City; Winnemucca, Nev.; Sac- 
ramento; San Francisco; ia: 
Los Angeles, and finally Catalina Island; 
and then Catalina Island talked over that 
circuit with Havana. 

It is a very striking achievement of the 
use of repeaters that this 
could take place. It seems all the more 
marvelous, I think, when we realize that 
the transmission of the voice from one end 
to another of that circuit required only a 
tenth of a second, whereas if it were to 
be transmitted through the air it would 
take seven hours. 

As a final illustration of what can be 
done with telephone repeaters is the proj- 
ect of giving service by cable all the way 
between New York and Chicago. The 
cable is now complete and in service as 
far as Pittsburgh. 
Plans are now un- 
der way for ex- 
tending it very 
shortly to Cleve- 
land and within a 
few years it is ex- 
pected to be 
through to Chicago. 


Fresno, 


conversation 


The cost of the 
entire project per 
mile is about the 


same as that of a 
ruilroad. 

The use of very 
long cables for toll 























Fig. 7. 
Circuit. 


f places at which telephone repeaters 
were located. One by one the men in 
charge of those repeater stations an- 
swered, giving a very impressive picture 
of the length of the circuit: Havana; 


Key West, Florida: then West Palm 


Beach and Jacksonville; then Denmark, 
S. C.; then Selma, N. C.; Richmond, Va.; 
York; 


Philadelphia; New Harrisburg ; 





Details of the Type of Repeater Used in Modern Cable 


Fig. 8. 


service has been made possible by repeat- 
ers. The loss of energy in the cable cir- 
cuits is very much greater per unit length 
than in open-wire circuits, in which the 
conductors are separated from each other 
by a greater spacing with correspondingly 
lower losses. 

One of the striking features of the very 
long toll cables is the use of very small 
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A Repeater 
Contains 
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conductors for the 


long distances, 
with amplifiers at intervals of about 50 
miles. 


very 


New York-Chicago service will be 
given by two pairs of conductors, using 
the four-wire circuit, the two pairs total- 
ing 8) pounds to the circuit mile in place 
of 870 pounds, which is now used for 
New York-Chicago service. 

As one of these cables contains, inside 
of a sheath of about 2% inches in di- 
ameter, 200 telephone circuits or more, 
and repeater stations have to be spaced 
at about 50-mile intervals, it has been 
worth while to do a good deal of work 
in developing more exact and more eco- 


nomical forms of telephone repeaters. 
Fig. 7 illustrates a type of repeater used 


on this cable. 

These particular repeaters are in use at 
Reading, Pa., where the whole thing is 
very greatly concentrated, as compared 
with the previous types which have been 
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Installation at Reading, Pa. 
the Repeaters for 33 Circuits. 


This Rack’ 


shown to you. Fig. 8 is another photo- 
graph at Reading, showing a bank of re- 
peaters. The repeaters visible in that one 
photograph are sufficient to supply 33 
four-wire telephone circuits, so that you 
can see there has been a great deal of 
work done in condensing the space re- 
auired. 

I wish that it were possible in some way 
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to paint a vivid picture of the amount of 
amplification in a New York-Chicago ca- 
ble circuit. I have tried to get at it a 
little bit by preparing some figures of the 
amount of energy which would have to 
be transmitted in a cable circuit if repeat- 
ers were not used. 

At Chicago we have, let us say, about 
300 microwatts of energy received. If 
there were no repeaters, in order to de- 
liver that energy at Chicago we would 
have to have at South Bend energy suffi- 
cient to light a 50-candle power lamp. 
It has been estimated that the total 
chanical and electrical energy which is de- 
veloped in the world is sufficient to light 
about 20,000,000,000 electric lamps, taking 
the world over, including steam power, 
bydraulic power, all forms of mechani- 
cally generated power. We would have 
to have that amount of power flowing in 
the circuit at Sandusky in order to main- 
tain the power delivered at Chicago. 

However, this total mechanically gener- 
ated power is only about 1/200,000 of the 
power which is received by the earth from 


me- 
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the radiation which falls on 
the earth, and we would have to have in 
the circuit the total energy received by 
the earth from the sun at a point a lit- 
tle bit beyond Cleveland. The earth oc- 
cupies only a very minute speck in the 
space around the sun and, in consequence, 
it only receives about 1/2,000,000,000 of 
the total energy which the sun radiates 
We would have to have, how- 
ever, all of the energy which the sun radi- 
ates into space at a point a little bit be- 
yond Pittsburgh. By the time we get to 
Harrisburg, we would have to have the 
energy of a thousand million suns. And 
I am afraid that there are not enough 
suns in the whole cosmic sphere to take 
us to New York. 

Only a few of the more striking exam- 
ples of the use of telephone repeaters in 
telephone service have been 

The use is very general, 
The 
number of repeaters now in service runs 
into the thousands and the number is 
rapidly increasing. 


the sun by 


into space. 


commercial 
pointed out. 
however, throughout the country. 
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The telephone repeater is not the worl 
of any individual. It is not the result oi 
It is the result of the 
combined efforts of a very large number: 
of men working in different parts of th: 
telephone organization, men doing invent 
ing work, 


a single invention. 


scientific research, practical 
engineering work, and the men who de 
sign and build and maintain the telephons 
plants all are involved in the work of 
practically developing and using telephone 
repeaters. 

The marvelous results which have been 
due either to the 
covery of any new materials or any 


obtained are not dis- 
new 
laws of physics. The materials have been 
present ever’ since the world was created 
It is an example of what is done by the 
co-operative effort of human minds work- 
ing together in the solution of a great 
problem afd the triumph of the telephone 
repeater is not the triumph of steel, iron 
of a vacuum. It is 
the triumph of the human brain when 
working with other human brains towards 
the solution of a difficult problem. 


or copper, or even 


Radio Installation Rule Revision 


Tentative Rules for Installation of Radio Equipment Prepared by Special 
_Committee of National Fire Protection Association—Proposed Revision of 
Rule 86, National Electric Code, with Discussion by Bureau of Standards 


In order that the National Electrical 
Code may be kept abreast of the latest 
developments in electrical science, in its 
more practical aspects, it is habitually re- 
vised at two-year intervals. With the 
spreading popularity, however, of the ra- 
diophone, it was deemed necessary to re- 
vise that part of the code which relates 
to receiving and sending apparatus and to 
make public the amendments at once to 
meet the emergency that has arisen. 

These revisions, it should be said, are 
in themselves tentative and subject to pos- 
sible further emendation before they are 
incorporated in the 1923 edition of the 
code. Suggestions for improvements in 
these proposed rules should be sent to 
William S. Boyd, chairman, of the com- 
mittee on signal systems, wireless and 
lighting, 175 West Jackson boulevard, 
Chicago, not later than September 1, 1922. 

The specifications that follow were 
drawn up by a special committee of the 
National Fire Protection Association, 
whose findings are viewed as standards of 
engineering practice. Besides the under- 
writing organizations represented upon 
this body, engineers acting for the Amer- 
ican Radio Relay League, American Tele- 
phone & Telegraph Co., Radio Corp. of 
America, and the U. S. Independent Tele- 
phone Association participated. 

It should be noted at once that this 
committee places itself on record as con- 
sidering receiving stations making use of 


an indoor antenna devoid of hazard. With 
any receiving set the principal danger 
comes from lightning brought in over the 
antennae to the, equipment, or to some 
part of the building. Where there is no 
exterior antenna, this hazard is removed. 

As telephone men are primarily inter- 
ested in receiving equipment installations, 
cnly that part of the specifications is 
published. 

The following requirements are sub- 
mitted as proposed revisions of Rule &6 
National Electrical Code: 

In setting up radio equipment, all wir- 
ing pertaining thereto must conform to the 
general requirements of this code for the 
class of work installed and the following 
additional specifications : 

For receiving stations only. 

Antenna. 

a. Antennas outside of buildings shall 
not cross over or under electric light or 
power wires of any circuit of more than 
600 volts or railWay trolly or feeder wires, 
nor shall it be so located that a failure of 
either antenna or of the above-mentioned 
electric light or power wires can result 
in a contact between the antenna and such 
electric light or power wires. 

Antennas shall be constructed and in- 
stalled in a strong and durable manner 
and shall be so located as to prevent acci- 
dental contact with light and power wires 
by sagging or swinging. 

Splices and joints in the antenna span, 


unless made with approved clamps. or 
splicing devices, shall be soldered. 

Antennas installed inside of buildings 
are not covered by the above specifications. 

Lead-in Wires. 

b. Lead-in wires shall be of copper, ap- 
proved copper-clad steel, or other approved 
metal which will not corrode excessively 
and in no case shall they be smaller than 
No. 14 B. & S. gage except that approved 
copper-clad steel not less than No. 17 B. 
& S. gage may be used. 

Lead-in wires on the outside of build 
ings, shall not come nearer than four 
inches to electric light and power wires 
unless separated therefrom by a contin- 
uous and firmly-fixed non-conductor that 
will maintain permanent separation. Th 
non-conductor shall be in addition to any 
insulation on the wire. 

Lead-in wires _ shall 
through a non-combustible, 
tive insulating bushing. 

Protective Device. 

c. Each lead-in wire shall be provide: 
with an approved protective device prop 
erly connected and located (inside or out 
side the building) as near as practicabk 
to the point where the wire enters th: 
building. The protector shall not | 
placed in the immediate vicinity of easil) 
ignitable stuff, or where exposed to in- 
flammable gases or dust or flyings of 
combustible materials. 

The protective device shall be an ap- 


enter building 
non-absorp- 
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proved lightning arrester which will op- 
erate at a potential of 500 volts or less. 

The use of an antenna’ grounding 
switch is desirable, but does not obviate 
the necessity for the approved protective 
device required in this section. The an- 
tenna grounding switch if installed shall, 
in its closed position, form a shunt around 
the protective device. 

Protective Ground Wire. 

d. The ground wire may be bare or in- 
sulated and shall be of copper or approved 
copper-clad steel. If of copper, the 
the ground wire shall be not smaller than 
No. 14 B. & S. gage and if of approved 
copper-clad steel, it shall be not smaller 
than No. 17 B. & S. gage. 

The ground wire shall be run in as 
straight a line as possible to a good per- 
manent ground. Preference shall be giv- 
en to water piping. Gas piping shall not 
be used for grounding protective devices. 
Other permissible grounds are grounded 
steel frames of buidings or other ground- 
ed metallic work in the building, and arti- 
ficial grounds such as driven pipes, plates, 
cones, etc. 

The ground wire shall be _ protected 
against mechanical injury. An approved 
ground clamp shall be used wherever the 
ground wire is connected to pipes or 
piping. 

Wires Inside Buildings. 

e. Wires inside buildings shall be se- 
curely fastened in a workmanlike manner 
and shall not come nearer than two 
inches to any electric light or power wire 
unless separated therefrom by some con- 
tinuous and firmly-fixed non-conductor 
making a permanent separation. This 
non-conductor shall be in addition to any 
regular insulation on the wire. Porcelain 
tubing or approved flexible tubing may be 
used for encasing wires to comply with 
this rule. 

Receiving Equipment Ground Wire. 

f. The ground conductor may be bare 
or insulated and shall be of copper, ap- 
proved copper-clad steel, or other ap- 
proved metal which will not corrode ex- 
cessively under existing conditions and in 
no case shall the ground wire be less than 
No. 14 B. & S. gage except that approved 
copper-clad steel not less than No. 17 
B. & S. gage, may be used. 

The ground wire may be run inside or 
outside of building. When receiving 
equipment ground wire is run in full 
compliance with rules for protective 
ground wire, in section d, it may be used 
as the ground conductor for the protec- 
tive device. 

The U. S. Bureau of Standards has 
issued a discussion and explanation of the 
Proposed revision in which it is pointed 
out that these rules do not apply to radio 
equipment installed on shipboard, but 
have been prepared with reference to land 
Stations, 

; In discussing the receiving equipment 
it is stated that indoor receiving antennas 
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are not included within the requirements 
cof this proposed rule, which provides for 
the protection of radio equipment against 
lightning. Indoor receiving antennas and 
auxiliary apparatus are, however, includ- 
ed in the general requirements covering 
the wiring of signal systems, for it is 


‘obviously desirable to insure, for example, 


the freedom of all rceiving apparatus from 
contact with electric power circuits either 
inside or outside of buildings. 

It is desirable that electrical construc- 
tion companies install radio antennas and 
apparatus for persons who are not 
familiar with electric wiring. This will 
tend to insure the installation of antennas 
and apparatus in a strong and durable 
manner. It is important that antenna wire 
be used in such size and tensile strength as 
to avoid its coming in contact with any 
electric power wires whatsoever. 

The size and material of which the an- 
tenna is made should depend, to some ex- 
tent, upon the length of the span which 
the antenna must bridge. It is suggested 
that for the ordinary receiving antenna 
about 100 feet long, No. 14 B. & S. gage 
soft-drawn copper wire can safely be 
used. If other materials are used, the size 
which is chosen should be such.as to in- 
sure tensile strength at least equal to that 
of the No. 14 soft copper wire suggested. 

The requirements covering splices and 
joints in the antenna span are for the 
purpose of avoiding accidental falling of 
such wires upon light or power wires, of 
less than 600 volts where it is found nec- 
essary to cross such lines. The rules, it will 
be noted, permit crossings with lines of 
600 volts or less, if they do not happen to 
be trolley wires or feeders to trolley wires. 
In such a case, it is desirable to use wire 
of a larger size than No. 14 B. & S. gage 
in order to minimize the chance of acci- 
dental contact of the antenna with the 
power wires. 

The interchangeable use of copper and 
of approved copper-clad ‘conductor is sug- 
gested on account of the fact that these 
two kinds of wire are practically equiva- 
lent in their conductivity for high-fre- 
quency current. 

No mention is made of the insulation 
from the building of the receiving antenna, 
or lead-in wire, except that this lead-in 
wire should be run through a bushing. 
The latter provision is chiefly to protect 
the wiring against the possibility of short- 
circuiting with electric power lines which 
may run in the wall and whose location 
may be unknown to the persons installing 
the radio equipment. This requirement 
serves also to protect the antenna lead-in 
wire against contact with metal lath or 
other metal parts of the building. 

From a signaling standpoint, it is de- 
sirable to use insulators for receiving an- 
tennas in order that wet weather may not 
cause the antenna to become partly short- 
circuited to the ground. 

The requirement for a protective device 
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to be connected between the antenna and 
ground terminals of the receiving set is 
for the purpose of carrying lightning dis- 
charges or less violent discharges caused 
by induction or by atmospheric electricity 
to the ground with a minimum chance of 
damage to the receiving apparatus, build- 
ing or operator. A fuse is not required 
as a part of the protective device, though 
lightning arresters, which are provided 
with fuses, will not necessarily fail to re- 
ceive approval. 

If a fused lightning arrester is used, it 
makes it less likely that the antenna ter- 
minal of a receiving sct will be put at a 
high voltage in case the antenna falls upon 
an electric light or power wire. 
sence of the’ fuse, on the 


The ab- 
other hand, 
makes it possible for the antenna, if it ac- 
cidentally falls across the power wires, 
to become fused at the point of contact 
and thus fall to the ground and eliminate 
the hazard. The antenna terminal of the 
receiving set should be connected to the 
point of junction of the fuse with the ar- 
rester. 

Lightning arresters may be used inside 
the building, and in such a case they will 
receive better protection from moisture 
and mechanical injury than lightning ar- 
resters placed on the outside of a build- 
ing wall. 

Protective devices of reliable manu- 
facture are approved by the Underwriters’ 
Laboratories, and can be depended upon 
to operate at the required voltage. The 
use of a cheaply constructed home-made 
arrester, is not recommended, since it 
may easily get out of order and fail to 
cperate at the low voltage which is de- 
sirable. 

Arresters should be inclosed in such a 
way as to protect the breakdown gap from 
dust. One disadvantage of the vacuum 
tube type of arrester is that it may cease 
to function without giving warning that 
it is inoperative. 

A list of the approved protective de- 
vices and ground clamps is contained in 
the “List of Inspected Electrical Appli- 
ances,” published by the Underwriters’ 
Laboratories. This list is revised semi- 
annually and may be consulted upon appli- 
cation to the principal office of the Under- 
writers’ Laboratories, Inc., 207 East Ohio 
St., Chicago, Ill, and at offices and 
agencies throughout the United States and 
Canada. 

While an arrester connected between 
the antenna and ground is regarded by 
many as sufficient protection, it is some- 
what safer to install a switch in parallel 
with it as an added protection. Particular- 
ly if the arrester is inside of the build- 
ing and the ground connection is made to 
a radiator, it is desirable to use in addi- 
tion the outside ground connection. 

If the antenna is properly connected 
to the ground, such connection prevents 
the antenna from becoming a hazard to 
the building and its contents and may act 
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to supplement the protection given by 
lightning rods. The arrester should have 
the most direct connection to the ground 
which it is feasible to make, otherwise the 
antenna may become a hazard with re- 
spect to lightning. 

While it is desirable to run the protec- 
tive ground wire in as direct a line to 
ground as possible, it is more important 
to provide a satisfactory contact at the 
ground itself than to avoid a few bands 
in the ground wire. 

If the ground wire of a receiving set 
passes through a wall, it should be insu- 
lated for the same reasons as the antenna 
lead-in wire referred to in the foregoing 
paragraph. 

If the ground wire is exposed at all to 
mechanical injury, it should be of larger 
size than the minimum permitted under 
the rules and certainly not smaller than 
No. 10 B. & S. gage. It should, for me- 
chanical protection, be enclosed in wood 
moulding or other insulating material. 
Ground wires should not be run through 
iron pipe or conduit because of the chok- 
ing effect at radio and lightning fre- 
quencies. 

For further suggestions regarding good 
and bad practice in the installation and 
maintenance of signal wires and equip- 
ment, reference should be made to “Na- 
tional Electrical Safety Code, 3rd edi- 
tion, October 31, 1920, Bureau of Stan- 
dards Handbook No. 3,” and especially 
Section 39. This is obtainable for 40 
cents from the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C. 

The 1920 edition of the “National Elec- 
trical Code’ which contains the regula- 
tions of the National Board of Fire 
Underwriters, including Rule 86, which is 
now the rule in effect covering radio 
signaling apparatus, may be referred to 
at any local inspection department of the 
fire underwriters or may be purchased by 
sending 10 cents to the National Board 
of Fire Underwriters, 76 William St., 
New York City. 


Telephones in the Operation of 
Railroads. 


The use of telephones in operating rail- 
roads has superseded the telegraph to a 
very large extent in recent years, and it 
has been found that a larger volume of 
traffic can be handled with greater speed 
than under the old method. In a paper 
before the Western Society of Engineers, 
in Chicago, Stanley Rhoads, telephone anJ 
telegraph engineer of. the New York Cen- 
tral Lines, very ably described the com- 
plete system of telephones now in use by 
that company. 

It is estimated that the use of tele- 
phones saves the company enough each 
year to pay for the entire cost of installing 
the equipment, when compared with the 
cost of operating by means of telegraph. 
This applies particularly to the main lines 
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where the traffic is heavy, but decided 
savings are also effected on branch lines 
where the traffic is much lighter. 

When telephones were first introduced 
into railroad service, it was feared that 
there would be many errors in handling 
train orders and some fear was fe‘t as to 
the safety of operation. But experience 
has found that there is less error and 
the service is more flexible for the reason 
that especially trained operators are not 
necessary to‘accomplish the transmission 
of orders. In a great many cases the 
train orders are given directly to the con- 
ductor, thus eliminating the necessity of 
transmitting the message through the 
hands of a third person. 


Exchange in London Plans for 
“Fixed-Time” Call System. 

On April 1 the Maryland exchange was 
opened in London, England, to replace the 
Stratford and Broadway exchanges. 
Switchboards and auxiliary apparatus of 
all kinds are of the common battery type. 

Accommodations, at the opening, were 
provided for 2,000 subscribers and 460 
trunks to other exchanges in London. 
The outside cable plant in the neighbor- 
hood is said to be ample, and the ex- 
change will be capable of extension to 
meet needs of the district for some time. 
The Maryland exchange is the twelfth to 
open in London since the armistice. 

Arrangements have been made to en- 
able subscribers to book toll calls in ad- 
vance. The calls, which will be effected at 
or about a specified hour, as desired by 
the subscriber, will be known as “fixed 
time” calls. The booking may be either 
for single call, which can be made by 
telephone or in writing, or for a daily 
call for a minimum period of a week, in- 
cluding or excluding Saturdays and Sun- 
days, according to the wish of the sub- 
scriber, and under a standing order to be 
given in writing. The call will be re- 
garded as effective if connection is made 
within ten minutes after the time for 
which it is booked. 

A single “fixed time” call is to be 
booked at least three hours before the 
time at which it is required. Every effort 
is to be to complete a “fixed-time” call at 
or about the time desired, but in the event 
of inadequate notice, there will undoubted- 
ly at times be a delay in obtaining the con- 
nection at the appointed hour. A “fixed- 
time” call may be of either three or six 
minutes’ duration, but will not be ex- 
tended beyond a period of six minutes, if 
there are other cells awaiting completion. 


Considering Wireless Telephony 
Between Stockholm and Finland. 
Recent reports from Stockholm, Swe- 

den, state that the military authorities in 

Finland have recommended to the council 

of state that a concession be given the 

South Finland Interurban Telephone Co. 

to establish a wireless telephone service 

between Helsingfors and Stockholm. 


not yet. reported. 
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The Finnish telegraph administration t 
whom the matter was also referred ha 
It appears, however, 
that it desires to have a telephone syste: 
between Finland and Stockholm in its ow 
hands, by means of a cable, and for th 
purpose of inquiry a representative re- 
cently paid a visit to Stockholm. It i 
estimated that a cable would involve a: 
expenditure of from 20,000,000 to 40,000,- 
000 Finnish marks, whereas a_ wireless 
station for telephony would amount to 
1,000,000 marks. The question 
unsettled. 

Telegrams from  Helsingfors report 
that a preliminary agreement has been 
reached for laying a telephone cable be- 
tween Stockholm and Helsingfors, com- 
prising nine lines. It is possible that 
radio may take the place of the cable. 


remains 


Many Canadian Cities Linked by 
One Telephone System. 

One thousand cities, towns and ham- 
lets are linked up by the lines of the AI- 
berta government telephone system, accord- 
ing to the annual report of V. W. Smith, 
minister of railways and telephones. 

The total assets of the system are 
$23,000,000. The total gross earning for 
1921 were $2,406,183, and $1,558,025 was 
spent in operation and maintenance, leav- 
ing a surplus of $848,157, to which is 
added sundry net earnings of $411,499, 
making a total of $1,259,656. After de- 
duction of sinking fund, interest, commis- 
sion and contingencies, the net revenue 
was $268,627. The rural revenue was 
$452,006, the exchange revenue $976,214 
and the toll revenue $977,962. 

The telephone is owned and 
operated by the provincial government. 
During the past year, several hundred 
miles of rural telephone lines were built. 
This rural service has been an important 
factor in’ building up the farm population 
and making farm life attractive. 

It is now the boast of the Alberta gov- 
ernment that every farmer, even in the re- 
mote corners of the province, either has 
a telephone in his home or is within con- 
venient reach of a telephone. 


system 


May-Day Blizzard Causes Trouble 
for Telephone and Telegraph. 
Seeming to come from nowhere, a bliz- 

zard struck along the Colorado & South- 
ern Railroad between Chugwater and 
Wheatland, Wyo., a distance of 50 miles, 
on the night of May 9. After the storm, 
there remained standing but 90 poles of 
about 4,000, the telephone and telegraph 
service between Denver and Casper, on 
the direct route, being a thing of the past 
for a number of hours. 

The snowfall was so heavy it was neces- 
sary to use snow-plows to keep the trains 
moving and the wind was so violent that 
it blew down the big chimney at the 
Lander power plant, also causing scattered 
wire trouble in many _ sections of 
Wyoming. 












The Benefits from United Effort 


Resultful Service—The Reward of Combined Efforts of Employers, Em- 
ployes, and the Public—Divided Efforts and Interest Retard Progress of 
Presented at One of the Iowa Operators’ Schools 


Entire Force—Paper 


Co-operation is the united effort to 
bring about some desired end. If we 
would have efficiency in our work, we must 
have co-operation, no matter what the 
work may be. 

I once heard a pastor tell his people 
when he first came, that unless they co- 
operated with him in the work, he could 
do nothing. His people seemed to catch 
the vision and the work progressed won- 
derfully. 

It was through the united and persist- 
ent effort of the Anti-Saloon League and 
other organizations, together with the peo- 
ple, that we have the prohibition laws 
which we are enjoying today. 

One of the greatest principles in the 
life of Abraham Lincoln was co-operation. 
At the close of the Civil War, the country 
faced a problem greater than the war it- 
self. It was the problem of reconstruc- 
tion. Lincoln’s solution of it was con- 
ciliation and co-operation. In one of his 
speeches he quoted, “A house divided 
against itself cannot stand.” The Bible 
says, we cannot serve two masters. 
Neither can we have the best results in 
our work if we do not work unitedly. 

It was the co-operation of everyone 
with Herbert Hoover in the conservation 
of food that made it possible for the boys 
who went to the front, and those who kept 
“the home fires burning,” to: have sufficient 
food while in the war. Had there not 


been co-operation—each one faithful to 
the task set before him—the great World 
War would never have been won by the 
Allies. 

If there is to be success in our telephone 
work, there must be co-operation between 
employer, employes, and the public. We. 
as operators, have a large part in this. If 
we are only looking forward to quitting 
time and pay day, we are a detriment to 
the company, and our work is only drudg- 
ery. We would be slackers. We heard a 
great deal about slackers in war time, but 
we have slackers now as well as then. If 
we are disloyal to any trust which has 
been placed upon us, we become slackers. 

If the employes in the different depart- 
ments do not work together, there will be 
much time wasted. If a case of trouble is 
reported and the operator neglects to re- 
port it, or if, after she has reported it, 
the troubleman neglects to do his part, 
the work is delayed and the subscriber 
becomes dissatisfied. 

We are paid not only for our time, but 
for the very best work we can do. If a 
thing is not worth doing well, it is not 
worth doing at all. We should not be 
satisfied with just knowing enough to get 
through the day, but should try and learn 
all we can about the work in hand. We 
are responsible for the success of the 
work, as far as our part has to do with it. 

Theodore Roosevelt said: “I pity no 


man because he has to work. If he is 
worth his salt, he will work. I envy a 
man who has a work worth doing and 
does it well.” 

There are the operators who work to- 
gether on the toll lines. We are so apt 
to think our difficulties are the only ones. 
If we could look into the different ex- 
changes with which we are working and 
see some of the things they have to con- 
tend with, we would have more patience 
with each other, the work would be easier, 
less time would be wasted, and there 
would be less discontent. 

Our work is such that if subscribers 
would co-operate with us it would be a 
wonderful source of help. If they could 
just understand that we really have an 
interest in them and are glad to help 
them! This can only be done by patience 
and giving them the best service we can. 

There is much misunderstanding, chiefly 
because they are not acquainted with the 
work. This might be overcome by inviting 
them to visit the exchange and explaining 
the work to them. 

To have the best possible result, there 
must be the co-operation of the entire 
force—employers, employes and the pub- 
lic. If we could but feel that we are a 
part of a large family, each taking an in- 
terest in the welfare of the other, the 
drudgery would be eliminated and our 
work would be a pleasure. 


Timing and Those Report Charges 


Operator Must Know When a Conversation is Started—It Is Also Important 
That Operators Learn That They Are Not Working To Obtain Report 
Charges, but To Complete as Much Business as Circumstances Will Permit 


Timing at the start of conversation is 
one of the most important parts of an 
operator’s work on a long distance call. 
For this reason an operator must know 
when conversation is started. Conversa- 
tion is considered started as soon as the 
subscriber at either telephone speaks to 
and obtains an answer from the other. 

Many business men do not personally 
answer their own telephones. This duty 
is left for a clerk, stenographer, or an 
ofice boy. Many large business firms 
have what are called private branch ex- 
change switchboards. In such cases, the 


operator at the switchboard is reached 
first. Then she reaches the party desired. 


By Miss Lydia Page 
Story County Telephone Co., Nevada, Iowa 


There are certain things that the opera- 
tor needs to remember before stamping 
the start—that the called party is on the 
line and ready to talk. 

If the connection is ordered established 
by the person who answers the called 
telephone, proceed as if the called party 
had been reached. There is a case, how- 
ever, when the called party starts out im- 
mediately with an order, for instance, and 
does not wait for the called party to 
speak; in this case, the operator will 
stamp as soon as she finds the message is 
being transmitted. 

The finish of conversation is not so 
difficult to know. When a disconnect sig- 
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nal appears, it is easy to determine when 
to stamp the elapsed time. The old prac- 
tice made it necessary for the operator to 
call time at the end of the initial period 
on pay-station calls. 

Under the new instructions, the opera- 
tor does not need to do so unless re- 
quested by the calling party. In such a 
case, the operator will write “Notify— 
(whatever time calling party specifies). 
She shall then refer the subscriber to the 
supervisor. The supervisor will tell the 
party that every effort will be made to 
observe his request but that failure to do 
so will not relieve him from paying any 
excess charge. 
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A typical 100 line C. A. X.—90 lines equipped 


Paying operators to take care of your 
outlying exchanges is an unnecessary 
waste. The C. A. X. eliminates all 
regular attendants at outlying exchanges 
and their salaries become a net saving. 
Our engineers will be glad to explain 
the application of the C. A. X. in any 
one or more of your exchanges. No 
obligation. 
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A Self-OperatingE xchange 
for the Small Town 


Installing a C. A. X. (Community Automatic Exchange) in a small town 
or rural community means more than merely eliminating the operators 
at that point. Here are some of the other things accomplished by its use. 


Continuous service—Rapid, accurate and reliable service twenty-four 
hours per day. 


All needs served—The C. A. X. can be arranged to suit the particular 
traffic or service needs of any community—individual, party or rural lines 
using harmonic, automatic code or push button code ringing. 


No dry battery expense—The C. A. X. operates from a common battery 
power plant, automatically charged at the proper intervals. 


Positive supervision—T he operator or maintainer at the nearest attended 
exchange can keep a positive check at all times on the operation of the 
C. A. X. By occasionally dialing a special code and listening for the 
-alarm signal, unstandard conditions may usually be detected and cor- 
rected before the subscriber is aware of any trouble. 


Long distance—Toll or other calls requiring the services of an operator 
are made by the C. A. X. subscriber dialing a special number which auto- 
matically connects him with an operator at the desired toll board. 


Ease of maintenance—A visit by your regular maintenance man every 
week or two weeks is sufficient to keep the apparatus continuously in 
first-class condition. 


Automatic Electric Company 
FACTORY AND GENERAL OFFICES: CHICAGO, ILLINOIS 


BRANCH OFFICES: 





New York ~~ Cleveland Philadelphia 
21 East 40th St. 415 Cuyahoga Bldg. The Bourse Bidg. 
Columbus Boston Rotete 
518 Ferris Bldg. 445 Tremont Bldg. ~~ Bldg. 
Detroit Washington incinnati 7 
525 Ford Bldg. 905 Munson Bldg. Union” Central Bldg. In the small village a well 
Los Angeles Pittsburgh Kansas City as the large city, the dial is 
238 San Fernando Bidg. 608 Fulton Bldg. 1001 New York Life Bldg. 


becoming the emblem of pro- 


ASSOCIATED COMPANIES: gressive telephony; it brings 
INTERNATIONAL TELEPHONE SALES AND ENGINEERING CORPORATION, New York to small town subscribers the 
International Automatic Telephone Company, Ltd., London 


Compagnie Francaise pour te meg ana dés ‘Thomson-Houston, Paris benefits and conveniences of 
Automatic Telephone Co., Ltd., Liverpool bi t ° 
Automatic Telephones, y - OP Ltd., Sydney ig town service. 
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Where operators have the chronoscope, 
they start it at the start of conversation. 
When the time specified in the “special 


instruction” space is up, the operator cuts’ 


in and says, for example, “Your three 
minutes are up, signal when through, 
please.” 

If an operator does net have a chrono- 
scope, she will, when she thinks the time 
is nearly up, stamp in the arrows lightly 
from time to time. When she _ has 
stamped her ticket out finally, she will 
draw a line through these arrows so that 
they will not conflict. 

Report Charges. 


A report charge is defined as a partial 
charge made on a person-to-person call 
if some information is received regarding 
the called telephone or the called party 
other than reports of “BY,” “DA” or 
“OD.” We know these three reports 
cannot be charged as we have not yet 
reached the called telephone. In fact, 
the company has not done all that it can 
do at the time of giving such reports. 


If a telephone is busy, we will leave 
an order to call us as soon as the tele- 
phone can be reached. While it is not 
the telephone company’s fault that people 
do not answer their telephones, the opera- 
tors are instructed to make a reasonable 
effort to secure an answer. If the tele- 
phone is out of order, the company in- 
structs its. operators to arrange for a 
messenger service to reach the called party 
and the messenger rate is not charged if 
conversation is established. 

When we consider the efforts which 
are made daily and the repeated use of 
circuits and operators’ time on calls bear- 
ing such reports as “busy,” “don’t 
answer,” etc., which bear no revenue for 
the telephone companies, is it not reason- 
able that a small charge, such as a re- 
port charge, should be made if after using 
the circuits we obtain some information 
from called telephone, or party? 

So long as there is a chance to com- 
plete a call, operators are taught to make 
every reasonable effort. In fact, when 
the calling party is inclined to give up, 
the operator suggests that she will com- 
plete his call later, or from another tele- 
phone if he cannot wait at the first, or 
even at another town if, of course, such 
town is not too far distant. 

When one stops to consider reports 
_ which indicate no chance for completion 
by the very reason of their nature, the 
reports received give information that the 
subscriber wants and, in fact, satisfy him 
as well, oftentimes better, than to have 
reached the party for he has found out 
what he wants and does not have to 
pay but about one-fourth the amount he 
expected. 

As for traveling men who use public 
pay stations, ordinarily they know all 
about the reason for the report charge. 
If, however, they challenge an operator 
about paying for something they are not 
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THE SECOND MILE 
By Miss Anne Barnes 


Traveling Chief Operator, Iowa Independent Telephone Association, 
Des Moines, Lowa 


She was only a feeble old woman, poorly and scantily clad. 


She was 


such a one I fear that we often pass by with but a careless glance. 
She hesitated as she reached the corner and looked helplessly up and 


down the street with eyes dimmed with age. 


Then she timidly stepped off of 


the curb to the street and scanned the name on an approaching car. Ap- 


parently she was not able to see the name on the car. 


She seemed to be 


hesitating between two intentions—one, to return to the safety of the curb; 
the other, to ask the motorman for information. 
The motorman seemed to sense her uncertainty and—well, perhaps he 


never had the memory of a mother. 


He did not say a word, but he looked 
cold, hard facts down in the old lady’s face. 


As she did not speak imme- 


diately—you know she was timid and nervous, and not used to being out 
alone—the motorman started the car; the little old lady retreated to the 


curb’s safety. 
leather hand bag. 


About this time a man stepped from a nearby store. 


There she stood nervously twisting the straps of her worn 


He walked to the 


curbing and looked in the direction from which the last car had recently come. 


He was a young man, full of vigor and life. 


One would have judged at a 


glance that he was a busy man and one who used every minute to gocd ad- 


vantage. 


He must have been a man of importance in the community. 


He noted an approaching car; he also noted the shabby, nervous, old 


woman vainly trying to decipher the name on the car. 


In an instant all trace 


of hurry and business fled from his eyes. As he stepped quickly to her side, 
he looked down into her faded old features as only a boy who has had a 


mother could look. 
you?” 


He said gently: “The Emerson Stree+ car. 


May I help 


All trace of nervous excitement left her face and she looked up with a 


perfect faith and trustfulness. 


He helped her onto the car and to a seat. As 


he handed her the hand bag, she said in a sweet, quavery, old voice: “It is so 
kind of you to help me that second mile.” 


Such service can never be bought. 


How many opportunities have we, as operators, to help people the second 


mile. 


What may seem to us only an incident and pass quickly from our 


thoughts may live on in the memory of some one sorely in need of help on 
the second mile. 


getting, she must assume that they do not 
know and tell them the charge is only a 
partial charge of the message charge, paid 
in advance, and the remainder will be 
paid if they talk. Usually she will find 
that an explanation of this kind puts her 
patron in not only a better frame of mind 
but also an understanding frame of mind. 
Besides, if every operator did this it 
would make it easier for all other opera- 
tors. 

Of the changes in the report-charge in- 
structions there is only one of which I will 
speak. It is that quir patron can revive 
a call the same day on which he ordered 
us to cancel it, even though we have given 
him a chargeable report previously. It can 
be carried over to a specified day on 
which the calling party has agreed to 
talk. 

If we will remember that we are not 
working to obtain report charges on calls 
but are working to complete as much 
business as we can under the circum- 
stances, the fact of the report charge is 
not going to wor-y many people. 





Careless Radio Installation May 
Void Fire Insurance. 

Radio fans are warned by the Depart- 
ment of Commerce that unless they give 
heed to fire insurance rules in connection 
with the “hooking up” of radio equip- 
ment, rates on their property may be 
raised or insurance may. be refused to 
them entirely. 

Attention is also called to the fact that 
fire insurance regulations governing the 
installation of radio apparatus are to be 
revised. This subject is now being con- 
sidered by a committee of the National 
Board of Fire Underwriters. 


New Officers of T. T. & R. Section, 
Western Society of Engineers. 
At a recent meeting of the telephone, 

telegraph and radio engineering section oi 

the Western Society of Engineers, Chi- 
cago, officers for the new year wer 
elected as follows: 

Chairman, Burke Smith; vice-chairman 

H. W. Mowry, and director for thre 

years, F. R. Quayle. 
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What Is Your Company Doing? 





Chats About Company Doings. 
By Stanley R. Edwards. 


The regular 
Marengo 


monthly meeting of the 
Commercial Club, Marengo, 
Iowa, was scheduled for the evening of 
May 9. May 9 and 10 were the 
selected for the operators’ 
of the series being held in 


dates 
school, one 
Iowa this 


spring under the auspices of the Engi- 
neering Extension Department, Iowa 
State College. 

D. C. Phillips, president of the Citi- 


zens Telephone Co., and HE. F. Bram- 
man, manager, arranged that the program, 
after the business session of the Commer- 
cial Club, should be provided by the Citi- 
zens Telephone Co. The announcement 
of the meeting said in reference to this: 

“In conjunction with a two-day tele- 
phone operators’ school held here at this 
time, the meeting will be turned over to 
the Citizens Telephone Co. at the con- 
clusion of the business session. 

The remainder of the evening’s pro- 
gram as outlined to your secretary will 
be as follows: 

Paper: “Letting the Town Talk,” Miss 
Sophia Kienle, chief operator, Citizens 
Telephone Co. 

Addresss: “The Story of the Tele- 
phone,” Miss Anne Barnes, traveling 
chief operator, Iowa Independent Tele- 
phone Association. 

Following the speaking program, we 
will be the guests of the Citizens Tele- 
phone Co. at the picture show, where a 
special show will be run depicting “Over 
the Hill.” 

It is requested by Mr. Phillips and Mr. 
Bramman that the wives of the members 
be preseent for both the speaking pro- 
gram and the picture show.” 


“This went over in great shape,” wrote 
Mr. Phillips. 
It’s good publicity and makes for im- 


proved public relations. Other companies 
will do well to fall in line with the Indi- 
ana, Illinois, Iowa and Washington com- 
panies, which have been recently men- 
tioned by TELEPHONY as doing things of 
this kind. 


Recently the’ Kansas City Telephone 
Kansas City, Mo., ran the four-col- 
umn advertiser reproduced on this page. 
It’s good human interest copy—“She’s a 
Neighbor Girl .of Yours”—and brings 
home to the readers of the paper the 
fact that the girl who serves their tele- 
phone wants is a real human being; in 
fact, she is just the same kind of a girl 
who takes care of the stenographic and 
other work in his office so efficiently. 
\n advertisement of this kind, particu- 
larly if followed up by others of a similar 





is certain to result in greater con- 
sideration being given to the telephone 
operator by telephone users. It helps them 
to visualize the personality behind “the 
Voice With the Smile.” 


nature, 


“The Case of the Keystone Automatic 
Telephone” is the title of a booklet just 
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irritable things to have happen 
when the time is short and you're 
busy certainly! Give her « 
~hance to correct them; after all 






increasingly we 


That's your telephone operator 
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Advertisement Which Should Obtain 
Greater Consideration for Operators. 


sent to patrons by the Keystone Telephone 
Co., of Philadelphia, Pa. In it are told 
the advantages of the automatic system 
which the Keystone is now operating, 
and the method of operating the sub- 
scriber’s telephone. 

The booklet concludes with the last 
pages devoted to “Notes by the Way,” 
giving hints which make for greater effi- 
ciency in using telephone service. 


Employes of the Wisconsin Telephone 
Co. sold more than half of the recent 
$5,000,000 issue of 7° per cent preferred 
stock, which was over-subscribed in 8% 
days, according to a tabulation announced 
by W. R. McGovern, president of the 
company. 

The number of employes 
available as salesmen during the drive was 
4,264. They sold 28,973 shares or $2,897,300 
worth of the issue. The remainder was 
sold by banks and investment houses. 

Employes of 44 of the exchanges over- 
subscribed their quota. The largest over- 
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who were 


subscription was turned in by the Winne- 
conne exchange where two employes sold 
134 shares or 1,116.6 per cent of their 
quota. 

Only 802 shares were sold directly over 
the counter in the entire state, showing 
that the remarkable success of the drive 
was directly attributed to good salesman- 
ship and the public’s confidence in the com- 


pany and its employes. 





“Every three months,” writes Wm. M. 
Bailey, general manager of the Richmond 
Home Telephone Co., Richmond, Ind., 
“a girl calls each subscriber, stating that 
she is the company’s service inspector and 
wishes to know how his 
working. A record of this is kept in a 
book and each 
until an O. K. is secured from subscriber. 

“With this method, we obtain an O. K. 
from each subscriber four times a year. 
By this means we feel that we keep in 
touch with every subscriber, assuring us 
a better opportunity of running down 
chronic complaints and rendering the 
most efficient service possible. I am very 
enthusiastic over the system, which we 
have used since 1908, and think that we 
have obtained wonderful results.” 

The service test conducted by the com- 
pany for the first quarter of 1922 shows 
that the percentage of complaints to the 
number of telephones is only 0.039. So far 
as is known, the Richmond Home com- 
pany is the only company in the United 
States that makes a complete canvass of 
its patrons, asking if they 
plaints. 

Mr. Bailey has discussed the system 
with representatives of many other com- 
panies at conventions and none of them 
has ever heard of the system being used 
elsewhere. “You are inviting trouble.” 
they told Mr. Bailey, when he told them 
of the system. 

The operator uses the following form 
in making the test: “This is the tele- 
phone inspector. How is your telephone 
working ?” 

No complaints were found in the 
ton exchange in the last quarter. On 
the farm lines the percentage of 
plaints was only 0.044. 

Sometime ago the Indiana Public Ser- 
vice Commission stated in one of its or- 
ders that Mr. Bailey’s company was the 
most efficient in the state. There’s a rea- 
son. 


telephone is 


complaint is run down 


have any com- 


Bos- 


com- 


The stampede for wireless telephony 
has been the cause of the telephone com- 
panies being made to suffer losses, many 
receivers and small parts being taken off 
of subscribers’ telephones. In this con- 
nection, Dean Clark of the Mountain 
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States Telephone & Telegraph Co., Den- 
ver, Colo., which has lost many receivers 
lately due to theft, says: 

“Special receivers of 2,000 ohms, or 
stronger, must be used for the proper 
reception of wireless telephony; there- 
fore, these taken from our instruments 
will not serve the purpose intended. A 
stitch in time will save a rip, hence it is 
it behooves all of us to ask the daily 
newspaper to tell the public of this fact. 

“Do not wait until the ‘hoss’ has been rid- 
den away and then expect the robber to 
return him, saying that he is not a 
good saddle horse. If people understand 
that the taking of our receivers will not 
help them toward their wireless sets, they 
will let us alone.” 





The New Prague Telephone Co., New 
Prague, Minn., has a home-made radio 
telephone receiving set which has re- 
ceived from Pittsburgh, Pa.; Newark, 
N. J.; Schenectady, N. Y.; Indianapolis, 
Ind.; Chicago; Denver, Colo.; San Fran- 
cisco, Calif., and other cities. 

The set was made and installed by 
Miles A. Vopatek, son of S. A. Vopatek, 
president of the company. It consists of 
a regenerative set, detector, and* two-step 
amplifier. with a 100-foot aerial 40 feet 
high. 

Mr. Vopatek will be glad to demon- 
strate the set to any telephone man near 
New Prague or answer questions regard- 
ing it. 





Federal prohibition agents in Southern 
Minnesota have hit upon a new scheme 
for making their periodical raids on soft 
drink emporiums more effective. Usually, 
after the first raid, all of the other places 
which may happen to be doing business in 
violation of the 18th amendment are 
tipped off by telephone. When the agents 
reach these bars, nothing but simple pop 
and ginger ale is being regaled by the 
thirsty loungers. 

Seventeen agents in three automobiles 
swooped down upon New Ulm, Minn., late 
Friday night, May 5. Their first stop was 
at the telephone exchange, where arrange- 
ments were quickly made for preventing 
any conversation between the places se- 
lected for raids.. Accordingly four deal- 
ers were caught with the goods and must 
answer to Uncle Sam in the Federal court 
for their indiscretion. 


Young and budding radio fans of St. 
Paul have been making the Tri-State Tel- 
ephone & Telegraph Co. no end of trouble 
as the result of an erroneous impression 
that ordinary telephone receivers can be 
used in constructing radio sets. 

In one day five receivers were found 
missing from booths in the Ryan Hotel, 
while many other reports have been com- 
ing in to the company of similar petty 
thievery in scattered sections of the city. 
Engineers and radio experts assert that 











TELEPHONY 





telephone receivers are worse than use- 
less for radio sets and the Tri-State com- 
pany was quick to make known this fact 
through the medium of the local news- 
papers. The trouble ceased forthwith. 





About a year ago the Cherryvale 
(Kans.) Telephone Co. was granted an 
increase in rates at Cherryvale after a 
long, “knock-down, drag-out” fight with 
the Kansas Public Utilities Commission, 
the increase being only a portion of what 
was asked for. 

The commission’s attitude all through 
the case had such an effect on local sen- 
timent that the increase was absolutely 
opposed at the time it was granted, and 
there was talk of court proceedings but 
nothing came of it. 

As a retaliation the board having to do 
with the assessment of taxes met almost 
immediately thereafter and increased the 
taxes on the company’s property sufficient 
to wipe out the increase in rates which 
had been granted, and away out of line 
with taxes on any other property. 

Since the rates were increased, the com- 
pany has spent quite a little money in 
Cherryvale in cable construction, etc., 
which, together with improvement in the 
operating personnel, has brought about a 
very high grade of service for a mag- 
neto plant. 

The operating officials have been able to 
improve the public sentiment to such an 
extent that they are really boosters for 
the company, but they have been unable 
to do anything with the tax people. 
Hence they adopted advertising to put 
the question before all of their sub- 


scribers. 
Full page space was used in The Daily 
Republican, one advertisement being 


headed “Taxes and Telephone Rates.” 

In the reading matter it was pointed out 
that taxes had increased from $1 per 
year for each subscriber to almost $3— 
$2.96 to be exact. Then it was shown 
that the telephone company’s tax was on 
a higher basis than other concerns— 
probably 300 per cent higher—and that 
10 per cent of its gross sales is paid in 
taxes. 

This point is emphasized: 

“It should be remembered that the tele- 
phone company does not really pay this 
tax; it is only the tax gatherer. So long 
as the telephone users in Cherryvale agree 
to the above method of tax gathering, 
the telephone company cannot complain, 
but we wish to semind you again that 
taxes are an expense and if the expense 
stays up where it is at present, the tele- 
phone rates will, of necessity, be raised. 

The advertisement concludes with this 
paragraph in large ‘type: 

“Unless a change can be brought about, 
these taxes will remain on your telephone 
bill and, in addition thereto, the tele- 
phone rates will have to be increased 
again. We do not want this, but only 
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what is fair. When you know the facts, 
we believe you will help us get this re- 
duced, for you should not pay a greater 
tax in connection with your telephone 
service than you pay in connection with 
anything else you buy.” 





At a recent meeting of the Yale 
(Okla.) Chamber of Commerce, a pro- 
gram was given by the Oklahoma City 
Chamber of Commerce by radio through 
broadcasting station W.K.Y. at Okla- 
homa City and the radio telephone re- 
ceiving equipment of the Yale Telephone 
Co. 

The Yale Telephone Co. is the first tele- 
phone company in the state to install re- 
ceiving equipment and, more especially to 
give its patrons the benefit of it. 

“We enjoyed the radio ourselves,” said 
Manager L. W. Scherer, who by the way 
is secretary of the telephone division of 
the Oklahoma Utilities Association, “and 
thought it our responsibility to give our 
patrons an opportunity to listen also.” 


The operating organization of the Kan- 
sas City Telephone Co., under the gen- 
eral direction of P. H. Hopkins, vice- 
president, is “taking the telephone ex- 
change to the public,” so to speak. 

In late April the opening “show,” or 
rather entertainment, was “put on” before 
about 500 employes of the company. 

First there was a demonstration of the 
various steps in the handling of a call, by 
means of small switchboards representing 
the Harrison and Westport exchanges. 

The first call put through originated in 
the Harrison exchange and was for a 
Harrison number. This was followed by 
a call from the Harrison subscriber for 
a Westport subscriber. How cut-offs oc- 
cur and the possibilities for their increase 
when the call goes through one or more 
private branch exchanges was shown. 

The reasons for “wrong numbers” were 
explained and the correct and incorrect 
ways of using the telephone were demon- 
strated. Then came a musical program, 
followed by brief talks by some of the 
company officials. 

The company’s publicity man booked 
the “show” for appearance before the 
principal civic clubs such as the commer- 
cial clubs of Kansas City, Mo., and Kan- 
sas City, Kans., schools and churches, 
women’s clubs and other organizations. 


Many of the managers of the New Eng- 
land Telephone & Telegraph Co. are using 
a. plan that can not help but bring results. 

When a new telephone has been placed, 
an employe calls the subscriber by tele- 
phone and gives him a sort of welcome 
to the “Telephone Subscriber Family.” 
Incidentally the advantages and conveni- 
ences of the company’s toll service is 
explained. In the majority of cases this 
calling is handled by the traffic depart- 
ment. 

























In the Realm of the Telephone Man 





Pole Derrick Which Is Producing 
Excellent Results. 

After several years’ experimentation 
the Chesapeake & Potomac Telephone 
Co., of Baltimore, Md., has developed a 
pole derrick which is said to greatly fa- 
cilitate telephone construction work. 
About 60 per cent of the company’s trucks 
are now equipped for the attachment of 
this derrick, and it is said to be capable 
of producing remarkable results. 

The operation of this derrick and its 
uses are described by F. S. Crismond in 
one of the late issues of The Transmitter, 
the company’s employes’ publication, as 
follows: 

“When erected, the pole derrick has 
four positions, which makes it extremely 
flexible for all kinds of work. It can be 
attached to any one of our standard con- 
struction trucks with bodies which are 
designed with attachments for the pur- 
pose. Part of the attachment to the truck 
is a low compartment for carrying the 
derrick. 

The pole derrick, in telephone construc- 
tion, is a great saving device of time and 
man power. It is light in construction 
and can be erected by three men and a 
chauffeur in three minutes. Under aver- 
age conditions, as many as 20 poles are 
set in an hour. With the derrick and 
three men it becomes possible to do 25 
per cent more work than can be done 
by six or seven men without the derrick. 

The pole derrick provides means in 
construction work that could not be used 


otherwise, where streets are widened and ° 


lines moved back, and in moving heavy 
construction pole lines from one side of 
the road to the other. 

It has a wide range of uses. It sets 
poles, resets and moves poles, transfers 
cables, cable boxes, transformers, pulls 
stumps, loads and unloads poles, cables, 
or any heavy material from cars and 


barges, and it is used to place or remove 
loading coils in manholes. 

The pole derrick and necessary equip- 
ment and attachments are made in the 
company’s general repair shop at Wash- 
ington, D. C., and from there shipped to 
various parts of the territory where 
needed. The entire equipment is so flex- 
ible that it can be shipped easily to a 
given point and attached to a truck in a 
day and a half. A year ago the work of 
equipping C. & P. trucks with the new 
type of pole derrick was started, and to- 
day about 60 per cent of the trucks in our 
territory are equipped for the derrick. 

The pole derrick has proved a valuable 
asset to the construction work of the com- 
pany. The ‘productivity’ of construction 
gangs has been greatly increased by its 
use, and the time and energy expended 
in developing the present type of derrick 
has proved an excellent investment.” 
Methods of Fastening Wires on 

Various Surfaces. 

The methods of fastening interior tele- 
phone wires when installation is being 
made oftentimes present some problems. 

It is sometimes possible to place and 
fasten wires along the picture molding 
in aroom. This provides a desirable run 
if there is room in the groove to accom- 
modate the wires. The work of placing 
this wire should be done very carefully. 

The installer should, as nearly as pos- 
sible, try to follow the trim or casing of 
doors or windows when making vertical 
runs on walls in offices or residences. It 
is best to place the wires next to the plas- 
tered wall and nail into the wood rim. A 
short nai!, preferably the 14-inch size, 
should be used in hardwood, because the 
longer ones will not drive without bend- 
ing over and often the short ones will 
bend. 


Take great care that the nail does not 





Equipment Used by Pacific Telephone & Telegraph Co. 
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bend, for an extra blow of the hammer 
may cause the shaft of the nail to cut 
across the wire and 
If the run is well protected or con- 
cealed by the woodwork, spacing for the 
nails may be from 14 to 20 inches, de- 
pending upon the surrounding  condi- 
tions; it is preferable, however, to nail 
wires securely and insure a permanent 
good appearance. 

Nails should be spaced so that the wire 
closely follows the contour of the sur- 
face wired over when wires are nailed 
on irregular surfaces. 


perhaps cut it in 
two. 


Resplicing Duplex Toll Cables in 
Oakland, Calif. 

The accompanying illustration shows the 
equipment used by the Pacific Telephone 
& Telegraph Co. in resplicing duplex toll 
cables in Oakland, Calif. To the right 
may be seen a specially designed pump 
operated by a gasoline engine, both of 
which are mounted on a four-wheel trail- 
er. A two-wheel trailer carries .the hose, 
which is used in pumping the water from 
the manholes. This equipment is towed 
by a Ford automobile. 

The photograph shows the men using a 
special capacity and balance cable testing 
set, operated by a one-fourth horsepower 
motor at 3,500 R.P.M. 


Elaborate System of Private Tele- 

phone for Taxicab Company. 

The Black & White Taxicab Co., of 
San Francisco, Calif., maintains a cen- 
tral telephone exchange which is con- 
nected to the company’s branch stations 
in every part of the city by private wire, 
which makes it possible to maintain such 
a splendid record for promptness that 
within five minutes after a call a cab will 
be at the door. 

The minute a call is received for a 
taxicab, the telephone operator calls up 
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in Resplicing Duplex Toll 





Cable. 
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nearest the address 
call 


one of the 


the branch station 


from which the was received, and 


directs taxicab drivers sta- 
tioned at that branch to the number de- 
When a 


a customer to his 


siring the cab. driver delivers 
the driver 
proceeds to the nearest 
branch station and using the company's 
private telephone reports the fact to the 
central and 


are any, 


destination, 
immediately 


operator, receives further 
orders if there 

One of the accompanying illustrations 
shows the method of arranging the tele- 
phones at the branch stations. These 
branch stations are located usually at ho- 
tels and cafes. At a point close to where 
call bell is 
arranged so that the drivers will easily 
hear all telephone calls for their partic- 
ular station, 


the taxicabs are parked, a 


\ special box is attached to the out- 


side of hotel, in which the 
Each telephone is 


connected to the main switchboard by a 


the cafe or 
telephone is placed. 
Each telephone box is pro- 
and lock, and each 
driver carries a key for opening the lock. 

The other photograph reproduced on 
this page shows the main switchboard at 
the company's headquarters, 850 Ellis 
Over the switchboard is a spe- 
cially designed board, which shows the 
location of every taxicab. The board is 
provided with a large number of holes 
into which plugs are adapted to be placed. 
Each plug carries a number, the number 
corresponding to the number of each tax- 
icab. At the top of the board are a num- 
ber of holes for the cars that are off duty. 
When a car goes off duty, the plug with 
the number corresponding to that car is 
placed in one of these holes. 


private wire. 


vided with a door 


Strect. 


At the bottom of the board are a num- 
ber of holes for the plugs representing 
cars that are out on a trip. Each of the 
branch stands are provided with several 
holes for the plugs representing the cars 
stationed at these stands. When a car 
leaves any stand for any reason the plug 
corresponding to that car is removed. lf 
the car goes off duty, the plug is placed 
in the off duty section. If the car goes 
out on a trip the plug is placed in the 
proper hole, and when the car returns to 
its stand the plug is placed in one of the 
holes devoted to this stand. 


Testing the Transmitter for Short 
Circuiting. 

When the transmitter is short-circuited, 

the subscriber can get Central and under- 

stand what she is saying, but cannot be 


heard. In testing for this trouble, see 
that the battery is flowing to the trans- 
mitter by putting the test set between L2 
and No. 2 of the coil. The circuit is 
complete if there is a click in the test set. 

Open one side of the transmitter con- 
nections and then put the clips of the test 
set across the break. If the transmitter is 
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‘the 
trom the test set. 
lf a 


cuited, or 


short-circuited, operator can hear 


transmitter is open or short-cir 


noisy, due to an improper 
amount of carbon granules in the case, do 
not try to adjust it or repair it, but re 
place the transmitter with a new one. As 
transmitters are very sensitive, all adjust 
ments should be made at the shop or fac 
tory and given a transmission test before 


being placed in service again. 


General Information Concerning 


Substation Circuits. 


Two distinct parts, the “signaling cir- 
cuit,” and the “talking circuit,” make up 
a subscriber’s set. And it is necessary to 


keep one part from the other, 
taken care of by 


automatic hook switch. 


separate 
This is means of the 

By employing a few simple directions, 
substation circuits may be easily worked 
out. If with the 
common circuits, it is not necessary to re- 


one is familiar most 
member lengthy circuits. 

The ringer and generator comprises the 
signaling apparatus in a local battery set. 
The generator is dispensed with in a com- 
mon battery set, but a condenser is usually 
added. 

The transmitter circuit and the receiver 
circuit comprise the talking parts of each 
type of instrument. Associated with the 
receiver is the secondary of the induction 
coil. The inside or primary winding is 
always connected with the transmitter and 
the source of current. 


75 Per Cent of Fire Alarms in 
Goshen, Ind., by Telephone. 
More per cent of the 

alarms in Goshen, Ind., are made through 


than 75 tire 
use of the telephone, according to mem- 
bers of the 
1921, 102 


Goshen fire department. In 
alarms were received, 78 of 


Vol. 82. No. 2? 


which were made by telephone and the 


remaining 24 by the Gamewell automatic 


alarm system in use there. 


Sixteen alarms were received in J 


uary, all telephone warnings with the ex 
ception of one. 
The preferable 


telephone is over the 





Method of Arranging Telephones at Branch 
Stations Usually Located Outside of 
Hotels and Cafes. 


Gamewell fire alarm 
signal box, the firemen say, because the 
exact location of the 
by the calling party. 


system of using a 


fire can be ‘given. 


Ordinarily when an alarm is sent from 
fails to 
remain at the box to direct the apparatus 
to the fire. 


a box, the sender of the alarm 


The telephone is more practical also, 
firemen say, because of the fact the tire 
can gain more headway while the person 
is running to the alarm box. 

Immediate connection can be obtained 
with the fire department by telephone 
when a fire is discovered, and the de- 
partment will have several moments ad- 
ditional time in arriving at the scene of 
the conflagration. 














Main Switchboard at Headquarters of Black & White Taxicab Company San Francis¢ 








\\ 


sO. 





Northeastern Indiana Has Meeting 


Spring Meeting of the Northeastern Indiana Telephone Association Held at 


Fort Wayne—Officers Elected and Many Important Topics Discussed—Wired 
Wireless Given Considerable Attention—The Operators’ School a Feature 


The spring meeting of the Northeastern 
Indiana Telephone Association, which was 
held in Fort Wayne, May 23, was well 
attended, and the snappy business talks 
and technical demonstrations held the at- 
tention of members and visitors to a re- 
markable degree. 

President P. J. Maloney, of Columbia 
City, opened the meeting, acting as chair- 
man throughout the day. After a short 
address, in which he expressed his pleas- 
ure and satisfaction for the good attend- 
ance, and outlined briefly the order of 
the day’s business, he requested the secre- 
tary to read the minutes of the meeting of 
October 25, 1921. H. A. Barnhart sug- 
gested a slight change, proposing to desig- 
nate Mr. Hosea’s talk as “Dynamic” in- 
stead of “Animated,” the term used to de- 
scribe it in the minutes. With this change, 
the minutes were accepted as read. The 
treasurer’s report was then read, and ac- 
cepted. 

The chair announced the election of 
officers and appointed a nominating com- 
mittee, consisting of W. E. Bowers, New 
Haven; Max Hosea, Indianapolis, and E. 
L. Taylor, Fort Wayne, to nominate can- 
didates for president, vice-president and 
secretary-treasurer for the ensuing year 
and to report during the afternoon session. 

Senator W. E. Bowers delivered the ad- 
dress of welcome in place of Edward M. 
Wilson, director of the Home Telephone 
& Telegraph Co., whose name appeared 
upon the program, but who was called 
out of town the day before. In well- 
chosen words, the senator extended to the 
convention a hearty welcome, in behalf of 
the Chamber of Commerce and the Home 
Telephone & Telegraph Co., and alsp a 
standing invitation to meet as often as 
possible in. Fort Wayne in the future. 
Upon conclusion of Senator Bowers’ ad- 
dress, H. A. Barnhart, president of the 
Indiana Telephone Association, was pre- 
sented as the next speaker. 

In a most interesting manner, Mr. Barn- 
hart touched upon many subjects of im- 
portance to the telephone business. He 
particularly urged the improvement of toll 
service and the construction of first-class 
toll lines as the best means of accomplish- 
ing results in this respect. He also called 
attention to the present agitation among 
the public in general to abolish the public 
service commission and requested that 
every telephone man exert his influence at 
the next election, working for such candi- 
dates who are favorable to the retension 
of the Indiana Public Service Commission. 
At the conclusion of his address, Mr. 
Barnhart extended an urgent invitation to 
all present to attend the telephone meeting 


to be held at Lake Wawasee, June 14, 15 
and 16, 

Charles S. Norton, of the Indiana Bell 
Telephone Co., Indianapolis, in the 
course of his remarks also sounded a 
warning in regard to the danger of the 
abolishing of the public service commis- 
sion through political influence. He re- 








THE DRIFTER. 

The man who drifts and lets himself 
slip along with the current, because he 
is thus spared the pain of willing and 
of overcoming obstacles, never reaches 
a harbor.—Business and the Man. 








called to the minds of his hearers the 
troublesome times when all utilities were 
at the mercy of local administrations, with 
all the uncertainties of political intrigue, 
and annoying demands of the successful 
political parties which happened to be in 
power. Mr. Norton’s address closed the 
morning session and the meeting adjourned 
for luncheon. 

The greater part of the afternoon ses- 
sion was devoted to the discussion and 
demonstration of wired wireless by Ches- 
ter I. Hall, research engineer of the Gen- 
eral Electric Co. 

Mr. Hall demonstrated the wonderful 
possibilities of radio transmission, par- 
ticularly in its relation to the telephone 
business. He illustrated the utilization of 
telephone circuits for the transmission of 
radio waves and the possibilities of giving 
radio service through the telephone ap- 
paratus to the subscribers: 

Although his demonstration lasted over 
an hour and a half, he held the attention 
of his hearers to the very last, and the 
lively discussions which followed proved 
conclusively that his hearers were greatly 
interested in the subject and were sincere 
in their expression of appreciation at its 
close. 

Following Mr. Hall’s address, the nomi- 
nating committee presented its report. 
Senator Bowers, as chairman, reported 
these nominations: For president, P. J. 
Maloney, manager Whitley County Tele- 
phone Co., Columbia City; for vice-presi- 
dent, C. L. Knipple,; manager, Huntington 
exchange, Huntington, and for secretary- 
treasurer, Martin Umbach, toll commer- 
cial superintendent, Home Telephone & 
Telegraph Co., Ft. Wayne. The report was 
accepted and the nominees elected by unan- 
imous vote to serve for the ensuing year. 

For chairman of the program commit- 
tee, Martin Umbach of Fort Wayne, was 
appointed with instructions to select addi- 
tional members. 
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As a fitting conclusion of the convention, 
Max Hosea, treasurer of the Indiana 
Telephone Association, aroused the enthu- 
siasm of the audience by staging a regular 
inspiration meeting, calling upon each to 
introduce himself and to give an account 
of his telephone experience. He succeeded 
in furnishing an interesting half hour of 
entertainment for the convention, at the 
same time accomplishing the desired re- 
sults of getting everyone acquainted. In 
his closing remarks, Mr. Hosea claimed 
this convention to have been the best and 
most enjoyable of his life. 

W. S. Vivian, manager of the depart- 
ment of public relations for the Automatic 
Electric Co., of Chicago, spoke briefly 
upon the benefits and importance of re- 
taining good relations between the man- 
agers of the telephone companies and the 
public, advising a friendly and congenial 
attitude of the manager towards his sub- 
scriber and the public in general. 

In connection with the association meet- 
ing, an operators’ school was held under 
the auspices of the association. The 
school was under the direction of Miss 
Marguerite Shea, chief observer of the 
Indiana Bell Telephone Co., assisted by 
Mrs. Kitty Williams, chief instructress of 
the Home Telephone & Telegraph Co., 
and was conducted along practical lines of 
operating, explaining in detail the correct 
and complete makeup of the toll ticket. 
This was illustrated on the blackboard, 
and all phrases, codes, notations of time 
and reports were correctly written in their 
proper places and explained to the opera- 
tors. 

E. L. Gaines, traffic superintendent of 
the Home Telephone & Telegraph Co., 
opened the school with a few words of 
welcome. During the day W. S. Vivian, 
one of the very first to promote the sys- 
tematic teaching of toll operating by 
means of operator schools, and who has 
possibly done more to improve and sys- 
tematize Independent toll operating than 
any one man in the Independent telephone 
field, addressed the young women on the 
subject, “The Invention and Growth of 
the Telephone.” 

In the afternoon F. V. Newman, gen- 
eral manager of the La Porte Telephone 
Co., spoke upon the good to be obtained 
from operators’ meetings, and advised the 
operators to show the proper spirit and 
pass it along to the operators who were 
unable to attend. 

After the close of the session, the opera- 
tors visited the local and toll operating 
rooms of the Home Telephone & Tele- 
graph Co. and the toll operating room of 
the Indiana Bell Telephone Co. 





Personal and Biographical Notes 





Robert W. Hedrick, the newly-elected 
secretary of the Missouri Telephone Asso- 
ciation, was born in Ottumwa, Iowa, and 
received his education in that state. 

Upon finishing school, Mr. Hedrick en- 
tered the employ’ of the Burlington rail- 














Secretary R. W. Hedrick Will Make Many 
Friends for the Missouri Association. 


way. He was with that company more 
than six years, the last three of which 
he was ticket and passenger agent for 
the company at Chicago. Resigning at 
Chicago he spent a year in Wyoming and 
then went to Missouri locating at Cole 
Camp in Benton county in 1908. 


He represented Benton county as a mem- 
ber of the house in the 48th and 49th gen- 
eral assemblies. He was appointed cor- 
poration attorney in the state department 
in January, 1921, from which he resigned 
upon his election as secretary of the Mis- 
souri Telephone ; Association. 

“R. W.” is.a Shriner and well known 
throughout Missouri. Owing to his 
friendliness. and also honesty of purpose 
he is extremely popular. He is peculiarly 
fitted in many, ways. to fill the office of 
secretary .of: the Missouri association. 
While he has practically no knowledge of 
the telephone business, it does not take 
him long ‘to get hold of the essential de- 
tails of a proposition. Then comes action 
—for “R. W.” has plenty of energy and 
push to methodically and. effectively put 
behind whatever he undertakes. And he 
stays with it right to the end. 

Charles Hall, president of the Coos & 
Curry Telephone Co., of Marshfield, Ore., 
and staté senator, just missed the nomina- 
tion for governor:of Oregon at the state- 


wide. primaries May 19, according to pre- 
liminary returns. 

There is still some doubt as to the nomi- 
nation, the contest between Mr. Hall and 
Governor Ben W. Olcott being very close, 
and it is apparent that the official count 
will be required to determine the out- 
Tabulation of returns the latter 
part of last week gave Governor Olcott a 
plurality of about 250. 

Mr. Hall has been a telephone man for 
about 12 years. In 1914 he organized the 
Coos & Curry Telephone Co., the “Farthest 
West” company which now operates ex- 
tensively in the southwest portion of Ore- 
gon. Besides building up his company, 
Mr. Hall has taken a prominent part in 
civic and social enterprises in his state. 

C. A. Thomas, of Si. Paul, Minn., an 
employe of The Tri-State Telephone & 
Telegraph Co. since 1916, has been ap- 
pointed secretary to Mayor-elect Arthur 
E. Nelson. 


come, 


He will assume his new duties 
when the new mayor ascends the throne 
early this month. 

Mr. Thomas has had no experience in 
the political game but has established a 
local reputation as a good mixer, a hard, 
conscientious worker and his newspaper 
and publicity experience, although some- 
what limited, will stand him in good stead 
as buffer in the front office of the chief 
executive. 

Mr. Thomas began his telephone train- 
ing early in 1916 when he entered the 
contract department of the Tri-State Com- 
pany, under C. B. Hall, now assistant to 
the president. He enlisted in the 309th 
Field Signal Battalion in 1917. He was 
later transferred to the 420th telegraph 
battalion and was a_ second lieutenant 
when mustered out in April, 1919. 

He returned at once to the telephone 
company, this time in the auditing depart- 
ment. A few months later he was trans- 
ferred to the advertising department where 
his work as associate editor of The Tri- 
State Emblem, the company house organ, 
helped materially to establish it as one of 
the best telephone publications. in the 
country. When publication was tempo- 
rarily suspended a year ago on account of 
financial conditions, he again was trans- 
ferred to the office of the local commer- 
cial manager. He asked that his resigna- 
tion become effective June 1. 


George L. Sterns, manager of the 
Northwestern Bell Telephone Co. at Thief 
River Falls, Minn., since 1908, has been 
promoted to the managership of the St. 
Cloud exchange. At the time Mr. Sterns 
took charge of the Thief River exchange, 
there were 260 subscribers, requiring the 
service of one man and three operators. 
The present subscribers number 1,265, and 
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four men, besides th® manager and sec- 


retary, and 13 operators are ‘employed. 

Mr. Sterns always took an active part 
in local affairs, and last ‘year served as 
secretary of the Thief River Commercial 
Club. 

R. C. Mathews is the new manager of 
the Washington plant of the 
Bell Telephone Co. 


Indiana 
He succeeds Georve 
W. Dyke, who recently was promoted to 
manager of the company’s plant at Frank- 
fort. He been chief clerk in the 
company’s main offices at Indianapolis. 

Louis F. Schweitzer is now in charge 
of the wire plant of the Portland Tele- 
phone Co., of Brockton, N. Y. Before 
taking this position, he was manager of 
the Home Telephone Co., of Sheffield, Pa. 

F. O. Hale, who was recently elected 
vice-president and general manager of the 
Illinois Bell Telephone Co., became chief 
engineer of the company in April, 1921. 
He came from St. Louis, Mo., where he 
had been general manager of the 
Missouri division of the Southwestern Bell 
Telephone Co. System. 

Mr. Hale was graduated from Dart- 
mouth College in 1903, and a few months 
later entered the telephone business as a 
clerk in the traffic engineering department 
at Pittsburgh, Pa. In 1909 he joined the 
American Telephone & Telegraph Co.'s 
engineering department in New York City. 


has 














Chief Engineer F. O. Hale of the Illinois 
Bell Co. Has Had Both Engineering 
and Business Experience. 


In 1912 he was transferred to St. Louis 
as chief engineer of the Southwestern 
System, and four years later was made 
general manager for the state of Missouri 
with headquarters in St. Louis. 
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Toll Revenues in Nebraska Case 


Motion to Have A. T. & T. Co. Substituted for Northwestern Bell Overruled 
by Commission—Discussion of Division of Toll and Local Exchange Reve- 
nues—Comparisons of Operating Expenses of Bell and Independent Companies 


The Nebraska State Railway Commis- 
sion has overruled the motion of protest- 
ing subscribers of the Northwestern Beil 
Telephone Co. to have the American Tele- 
phone & Telegraph Co. substituted for it 
as applicant for a rate increase on the 
ground that, as it owngzall the stock of 
the Northwestern, it i3/the real party at 
interest, and then to haWe it dismissed be- 
cause the record shows the parent Bell to 
be now paying 9 per cent dividends. The 
commission held that the Northwestern is 
the only legal entity it can deal with, and, 
in effect, that the identity of the stock- 
holder is immaterial. 

The next attack launched on the North- 
western was that it was seeking to unload 
all expenses of giving toll service onto the 
exchanges and then neglecting to credit 
them with their due proportion of toll 
revenues. This was met by a series of 
interesting exhibits showing the refinement 
of bookkeeping possible in a public utility 
that can afford to divide and subdivide 
accounts. 


Vice-President Pratt said that, as a’ 


matter of fact, it is a physical impos- 
sibility to make a division between toll and 
exchange costs that will accurately reflect 
the facts. The company can say it has so 
much invested in toll property and so 
much in exchange property, but as a mat- 
ter of fact most toll calls originate at 
the subscriber's station, and the completing 
of the call requires the use of exchange 
lines, exchange operators, and exchange 
equipment. 

The plan followed by the Bell in making 
the segregation for the purposes of the 
hearing is to assume that as the propor- 
tion of exchange revenue to toll is as 
three to one, a fourth of the entire prop- 
erty was devoted to toll; or, in another 
way, to regard toll service as one added 
to the exchange as a development of the 
business, and, therefore, to ascertain the 
respective proportions to just take away 
from the whole what has been added for 
toll purposes. 

Applying these methods, with a few ad- 
justments, to the Northwestern Bell prop- 
erty in Nebraska, it is found that the cost 
oi the property devoted to exchange serv- 
ice is $12,809,000 and that for toll service 
is $3,976,000. Operating revenues from 
exchange service alone in the state totaled 
$3,510,000. Expenses totaled $2,741,000, 
leaving a net operating income of $568,000. 
Deducting taxes and adding rents and 
miscellaneous income, there was left for 
dividend returns $390,000, or 3.05 per cent. 

Toll revenues aggregated $1,054,000. De- 
ducting operating expenses of $757,278 


and rents, taxes, uncollectible revenue, 
etc., of $108,000, there was left for return 
$LRS388, or 4.74 per cent on the nearly 
four millions of toll property. This return, 
Mr. Pratt explained, was naturally larger 
than that for exchange because, as had 
been pointed out, part of the exchange 
property was actually used for this toll 
service, 

The company submitted that taking 
either horn of the proposition, either 
separate or both together, by no possible 
means could it be shown or argued that 








GREAT TALKERS AND 
REALITY. 


The great talkers who dominate par- 
liamentary assemblies are generally mis- 
erably interior in statesmanship. They 
may prevail in verbal encounter as they 
can always find more sonorous words 
than those used by their critics. But 
their strength lies in vagueness. Force 
them to face the facts, for reality kills 
them.— Napoleon. 








the company is receiving revenues suff- 
cient to justify present rates and certainly 
nothing to justify the 9 per cent reduction 
asked. 

H. A. Livermore, statistician for the 
company, showed how the company’s ex- 
perts had devised a system of revenue 
accounting that would accurately throw 
into the various accounts the proper pro- 
portions for each class of service. They 
count the total number of subscribers’ ac- 
counts having exchange service only, those 
having toll service only, and those having 
both. The number having exchange serv- 
ice only is weighted with a proportion of 
those accounts having both. 

The number so developed is then divided 
by the total number of subscriber ac- 
counts to obtain the proportion of labor 
of the ledger section—the bookkeeping de- 
partment—chargeable to exchange. Simi- 
larly the toll proportion is based on the 
ratio of the number of accounts having 
toll charges only, appropriately weighted 
with a proportion of those accounts having 
both to the total number of accounts. 

In computing payroll allocatiens the 
experts take the payroll of the toll sec- 
tion and charge that to it. The order and 
addressograph pay roll is charged to ex- 
change, and the balance divided on the 
basis of ledger, toll and order and ad- 
dressograph sections. 

The total payroll of both the exchange 
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and toli arrived at on the foregoing basis 
is used to obtain the percentage applied 
to the distribution of the entire revenue 
accounting expense between exchange and 
toll. The exchange portion of the expense 
is divided between exchanges on the basis 
of the main line stations plus the P. B. X. 
trunks. 

Engineer Woodford submitted the re- 
sults of extensive depreciation studies 
made by the Bell company. Mr. Wood- 
ford said that these represented a com- 
bination of the old method with two new 
ones. The result showed that 5 per cent 
a year on the original cost of the property 
is necessary in order to take care of de- 
preciation each year. This must be uni- 
form throughout the life so as to be 
accurate  and_ sufficient to equal the 
original cost plus the cost of removal, 
less salvage value at the time of its re- 
tirement, computed at the prices of new 
apparatus. The experience of the com- 
pany forms the basis for this computation. 
In short, it means that for every dollar 
of property in use there must be set aside 
each year a nickel so that by the time that 
property has disappeared, there is another 
dollar ready to replace the property. 

In addition, said Mr. Woodford, to the 
portion of capital consumed in furnishing 
service, there must be laid aside, when 
too large to be paid out of running ex- 
penses, the losses from extraordinary 
causes, such as severe storms. These must 
appear in depreciation. 

It is true that the depreciation is small 
for the first few years and rapid in the 
later years, but as an equitable proposi- 
tion to the subscribers the expenses repre- 
sented by consumption of capital must be 
spread over the entire period of the life 
of a plant. He presented a number of 
mortality curves as the company records 
disclosed them. The value of a mortality 
curve, he explained, depends on the vol- 
ume of plant included in the investigation, 
and these were largely based on studies 
of the Minnesota property when the rate 
case there was submitted. 

Mr. Woodford said that two other 
methods, that cost less and which return 
practically the same results, were used by 
him in securing his percentages. 

One of these is known as the reverse 
accumulation of retirements. The start is 
made at a specified date and goes back in 
accumulating the amount of plant re- 
tired as shown by credits to the fixed 
capital account until the accumulated re- 
tirement equals the plant investment at 
that time. The other is the reverse ac- 
cumulation of gross additions. In this 
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the pursuit involves the inclusion of the 
accumulations as shown by charges to the 
fixed capital account till the gross addi- 
tions are equal to the total investment in 
that class of plant at the date of starting 
the revenue accounting. 

His figures showed that the cost of re- 
moval and salvage values had fluctuated 
widely. Where possible, these were de- 
termined from the actual results on the 
records of the auditor from 1913 to 1921. 
In computing storm damages, unusual 
factors entered. There must not only be 
an allowance for the excess cost above 
normal, because of the necessity of pay- 
ing attention to hours and wage 
rates, but there must be an allowance for 
the expense of putting up and removing 
the equipment placed for temporary use 
and the cost of removing the damaged or 
destroyed property. 

Lloyd B. Wilson, general commercial 
superintendent, said the proposed change 
in rates and classification of exchanges 
would add $150,190 to the company’s 
yearly revenues in Nebraska. Deducting 
$14,000 that will be lost by the anplica- 
tion of the state commission’s new serv- 
ice connection charges, this would leave 
in excess of $136,000, of which Omaha 
would bear $110,000 and of this amount, 
$83,616 would come from added private 


no 
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branch exchange increased rates, he de- 
clared. 

The Bell operates 108 exchanges in the 
state, most of them in the North Platte 
territory. Instead of individual exchange 
schedules, the company is asking for the 
approval of a classification of exchanges, 
which puts 17 into Class A, with 36 in 
B, 17 in C, seven in E, three in F and 
five in G. Class D is subdivided, one be- 
ing in competitive territory and carrying 
competitive rates, another being a ground- 
ed exchange, and the others being listed 
with the same rates. 
by itself. 

The first class includes all exchanges 
in towns of 800 population where the total 
number of stations The 
fundamental bases, Mr. Wilson said, were 
population, stations in service, and value 
of service. This he defined to consist 
largely of the number of persons who 
can be reached and the cost and expense 
to the user of getting a substitute. Sev- 
eral subscribers, he added, had sued for 
$10,000 when names had been accident- 
ally omitted from directories. 

The opposition submitted costs of oper- 
ation of exchanges in three of the large 
Independent companies of the state to 
show that Bell costs are higher. They 
also challenged the reports of the com- 


Omaha is in a class 


is 300 or less. 





pany which showed that exchanges were 
operated on a different per station cost 
basis. 

The Independent company at Greeley 
charges $2.50 for business and $1.35 for 
residence, has a revenue of $10,763 a 
year and expenses of $9,000, making a 
profit of nearly $2,000. At St. Paul, the 
Bell charges $3.75 and $2.25, has revenues 
of $14,651 and operating expenses of $22,- 
278, including $6,334 for depreciation. It 
pays its operators $6,400 a year, while 
the payroll at Greeley is $1,817 a year 
for operators. 

This was one of a number of exchanges 
of nearly similar size that the attorneys 
for the objectors cited. When the Bell 
attorneys answered by saying that the 
Independent service was not comparable 
with that of the Bell, he replied that he 
did not assert the service was as good, 
but thought it was a service with which 
the people could get along, and that there 
is not enough difference in the service to 
account for the difference in rates and 
operating expenses. 

At the conclusion of the testimony for 
the objectors, the case was adjourned un- 
til June 6, in order to allow the commis- 
sion representatives and the cities’ at- 
torneys to dissect the evidence submitted 
by the Northwestern Bell. 


Commissions, Courts and Councils 


Discussion and Rulings of State Bodies Having Supervision Over Telephone 
Companies—Decisions of Courts in Matters of Interest to Public Utilities 
and Actions of City Councils Relative to Franchise, Rates and Service 


New York Company Granted Fed- 
eral Injunction Against Decrease. 

The injunction applied for by the New 
York Telephone Co. to restrain the New 
York Public Service Commission from 
forcing the company to reduce its rates 
5 per cent in New York City and about 
7 per cent elsewhere in the state was 
granted May 26 in a unanimous opinion 
of the statutory federal court consisting 
of Judges Chas. M. Hough, J. C. Knox 
and A. N. Hand. The order of the com- 
mission, made March 3, was to have be- 
come effective April 1. The company 
pleaded that the proposed rate was con- 
fiscatory and unreasonable. 

The opinion of the court, written by 
Judge Hough, finds that the cost and 
working capital of the company’s plant in 
New York state devoted to telephone 
uses totaled more than $240,000,000 on 
Jan. 1. An opposing estimate, made by 
Milo R. Maltbie, was $225,000,000. The 
company has upward of 877,000 patrons. 

It is stated that the commission’s orders 
would have decreased the company’s in- 
come $2,900,000 a year. The gross rev- 


enue of the company during 1921, the 
Opinion states, was $80,032,204 from intra- 
State business, leaving a net revenue of 
$8,175,180. 


“It is so evident as to dispense with 
discussion that to deduct anything from 
this net revenue (if correctly stated) is 
to leave a unfair return 
cost,” said the court. 

The opinion refers to the attack made 
by the the expenses 
charged against operating returns by the 
company. It is that for several 
years the average depreciation rate has 
not varied much from 5.80 per cent. Be- 
cause this money was not used as fast as 
it was accumulated, the balance now held 
by the company, the commission contend- 
ed, is such that the rate for the current 
year should be lowered and $3,000,000 be 
set aside as an addition to income. 


most even on 


commission on 


stated 


The opinion explains that the company 
is controlled by the American Telephone 
& Telegraph Co. and that the plaintiff 
company is obliged to pay the controlling 
company license fees which are charged 
annually as an expense. The commission 
contended that these license fees should 
be decreased by $2,500,000 annually. Ref- 
erence is also made to objection by the 
commission to charging $500,000 a year 
as income taxes to the cost of operation. 
Summarizing the evidence on which the 
re+uctions were based, the court’s opinion 
rea's: 


“The commission says to the plaintiff, 
‘We do not challenge the mere arithmetic 
of your bookkeeping, but 
that by your own showing you have re- 
ceived in the recent past and will receive 
in the near future $6,000,000 a year which 
you have charged to expense, which you 
ought to carry to income. Therefore, if 
you do what you ought to do and trans- 
fer that sum to income, you will have a 
fair return upon not- 
withstanding the have 
ordered.’ ” 

The opinion states that the rate from 
which a_ reduction is made _ prevailed 
throughout the last half of 1921. Dur- 
ing this period, it is added, the net in- 
come of the plaintiff was $4,061,400; that 


we do assert 


your investment, 


reductions we 


at this rate the year’s income would 
amount to $8,122,800, and that if the 
transfer from depreciation and _ license 


charge were made the amount would be 
increased by $5,500,000, making a total of 
$13,622,800. 

It is then pointed out that if the re- 
ductions ordered by the commission had 
prevailed during 1921, there would have 
resulted a loss of income totaling $1,700,- 
000. This is believed to be a low esti- 
mate and would leave for the company a 
return of less than 6 per cent upon the 





> 
M0) 


Malthie estimate of the cost of the com 
pany's plant 


= he 


‘temporary ” 


orders complained of are called 
savs the court, “but the de 
scription is tmmaterial if 


they are really 


contiseators \s matter of law there is 


no difference 


between the permanent and 


Teniporary 
that to 
entitled 


“What 


turn depends primarily upon the value of 


confiseation or deprivation of 


which the complaining party is 


in this case a fair return 
amount of monev is a fair re 


the investment, and, in ascertaining such 
value, cost is but one element, though an 
mnportant one 


“In ascertamimyg such cost the account 
books of plaintiff, long kept in accordance 
with the requirements both of the Intet 
Commission 


state Commerce 


and the 
State Public Service Commission, furnish 
evidence—a_ point which we regard as 
settled by the recently concluded litigation 
New York City.’ 
Concluding its opinion, the court said: 


“We do not 


but we 


over the gas supply of 
undertake to make a rate, 
are of opinion that such a return 
as is hereinabove indicated, admitting 
arquendo all the foregoing contentions of 
the defendants (except the matter of fed- 
eral tax) ts not 


income and cannot pos 


sibly be a fair return for any business 
like the telephone business in or near the 
state or city of New York at the present 
time 


. 


“Injunctions may go as prayed for.’ 


Asks Leave to Sell to Pacific Tele- 
phone Company. 

An application was filed on May 22 with 
the California Railroad Commission by 
the Delta Telephone & Telegraph Co. for 
permission to sell a portion of its system 
to the Pacitic Telephone & Telegraph Co. 
The Delta company operates in the south- 
ern part ot Sacramento county and _ its 
headquarters are at Courtland. 

Part of the line it is proposed to sell is 
a lead carrying circuits of both companies 
and the price agreed upon is $450. 


Brief of Michigan Bell Asserts 


Lack of Jurisdiction. 
In a brief filed on May 20 by Thomas 
E. Long, attorney for the Michigan State 


with the 
contended that 
the Michigan commission has no jurisdic- 


Telephone Co., in connection 


Statewide rate case, it is 
tion over the matter of telephone service 
or rates. 

Mr. Long contends that under the terms 
of the transportation act of 1920, the In- 
terstate Commerce Commission alone has 
jurisdiction over the matter. 

The transportation act provides that the 
Interstate Commerce Commission shall 
have jurisdiction over the transmission 
of intelligence by wire or wireless from 
one state into any other state, district or 
territory of the United States. 

Each telephone in Michigan is an in- 
tegral part of the nationwide Bell tele- 
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phone system and is therefore properly 


titerstate commerce business, according 


to the brief 


California Company Has 25 Per 
Cent Business Increase. 

Santa Monica Bay Home Telephone Co., 
reciting that its business shows an in 
crease of 25 per cent in the last year and 
a half, asked for an order of the Califor 
nia Railroad Commission on May 24 per- 
mitting it to sell $28,000 of its preferred 
stock, $50,000 of first mortgage bonds and 
to borrow, not exceeding $10,000 at any 
time, the loans to be from 


one repaid 


funds derived from the sale of securities. 


The company reports that total expendi- 


tures for capital account for the current 


year to provide for the growth of the 


system and meet the demands of the 


service will approximate $100,000, nearly 
all of which has been contracted for, 
Florida Company Receives Sched- 
ules of Higher Rates. 
The Peninsular 
Tampa, Fla., was given authority to place 


Telephone Co., of 


advanced rate schedules in effect on July 
1 for its Bartow, City, Lake 
Wales and Frost Proof exchanges. The 
orders were dated May 17. 

The 


tow and vicinity are 


Haines 


maximum rates allowed for Bar- 
shown in the first 
City, Lake 


Proof are listed in the 


column: those for Haines 
Wales and Frost 


second column: 


Business : 
One-party 
Two-party 
Four-party .... 5 2.75 
Extension 1.00 


$3.50 


Residence : 
One-party 
Two-party 
Four-party 
Extension 


2.25 


1.75 
1.00 
Rates outside the 


exchange base rate 


area are to be: 

Within three miles of city limits: 
Business : 

One-party 
Two-party 
Residence : 
One-party 
Residence (party) “a 

Within four miles of city limits: 
Business (party) 

Residence (party) 

Within five miles of city limits: 
Business (party) 

Residence (party) 

Within eight miles of city limits: 
Business (party) ...... 
Residence (party) 

Development, owning and 
maintaining plant and equip- 
ment to meet company lines 2.50 

Desk sets 25 25 


4.00 
3.00 


Minnesota Company Granted Part 
of Advance Asked For. 

The business and rural multi-party rates 
of the Willow Creek Telephone Co., of 
Amboy, Minn., were increased 25 cents a 
month by the commission’s order of May 
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”, The raise, which was effective Ju 
|, applies to both the Amboy and Vern 
Center exchanges 

The schedule of increases presented by t 
company was not allowed in its entirety, as i 
was shown at the hearing that the expen 
of connecting 79 rural stations with ot 
side exchanges was paid by the company 
that it 


receiving the 


while the commission held should 


he borne by those servi 


and not be spread over all the subscril 
ers of the company. 
The following schedule shows the com- 


pany'’s old and new rates: 


Business 
One-party 
Two-party ; ane Ww 

Residence 
One-party 
Four-party 

Rural 
Multi-party 
Switching 


New 


Sa 


The 
local 


Willow 


exchange at 


Creek company owns. the 


Vernon Center, ser 


ing ZO local and rural stations. It also 


owns one-half interest in the local ex- 
39 town and 
The 


also of 


change at Amboy, to which 
connected, 
Co., 
Amboy, owns the other half of the Am- 
The 


exchange 


212 rural stations are 


Sterling- Amboy Telephone 
former 
and 
revenue and expense with the latter com- 


hoy exchange. company 


operates the divides the 


pany on an equal basis. 


May Continue Present Rates but 
Must Improve Service. 

An order to reconstruct certain portions 
of its plant to furnish adequate service 
Was issued to the Armstrong Telephone 
exchange Co., of Madelia, Minn., on May 
19 by the railroad 
mission. 


and warehouse 
This was done in pursuance to 
filed by a number of 
ers who are dissatisfied with the service 


com- 


petition subserib 
they have been receiving. 

The company is given 90 days to com- 
plete the repairs, after which the commis- 
sion intends to investigate the service fut 
nished and make such other order as may 
be necessary. 

The petitioners had also asked that th 
rates be reduced to $1 a month, but th:s 
the commission declined to order. 

At the hearing, testimony was offe: 
to show that considerable difficulty was 
experienced in obtaining response f: 
the central office; that on several o 
sions it was necessary to drive to t 
in order to obtain the doctor for 
of serious illness; and that the 
cross arms, brackets and wires on 1 
lines were not in condition to ret 
good service. 

The company showed that an increas¢ 
had been authorized on March 1, 
but that it was not put into effect 
October, because the company de: 
to repair all lines before charging 
new rate. During that period $5,620 


cases 


Pures 
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. Insurance 
|| against Pole Decay— 


| OOK at the two transmission line poles shown in the 
4 upper illustration. The rotted pole was not. pro- 
tected trom decay. After 14 to 15 years’ service it was 


unfit for further use and had to be replaced. 


Because of increased timber costs, the new 60-foot cedar 
pole, erected in 1920, cost over twice as much as the orig 
inal pole. Instead of lasting 15 years, however, the new 
pole will serve 30 years or more because the butt is pro 
iW) tected from decay with Carbosota, the standard liquid 

creosote oil, Thus, wood preservation may be used to 
he offset the increasing cost of timber. Tlad the original 
pole been carbosoted, its life would have been doubled 


and its cost per year of service reduced by OO%. 























X- 
nd Carbosota, properly applied to chestnut and cedar poles, ts 
he insurance against the expensive replacements that result 
ot . . ° - 
from premature decay. It is the highest grade of coal-tar 
N- ° Z ° ~ ° 
a creosote oil and has a physical fitness that makes it un- 
~ equalled for all non-pressure methods of application—Sur- 
m- face treatments or the Open Tank process. 
When you specify Carbosota you remove all doubts as to 
the efficiency of the preservative and the benefit of the 
ut 
treatment. R a: . 
Pole at right, set untreated in 1906, now unfit for further 
_ Preservation against pole decay by Open Tank treatment Service and replaced by carbosoted (butt-treated) 
a - ~— : . cedar pole which will last 30 years or more. 
ice with Carbosota is not only a sound economy, but a sub- ' 
me stantial aid to timber conservation as well. If the present 
lay rate of pole consumption is not checked, in a very few 
in- ° e eg ¢, 8 ye ° 
years the price of poles may be prohibitive. Write for 
to : ‘ ' “oo y : ” 
“4 free folder No. 406—“Creosoted Poles are Economical. 
ww 
Ice . , 
; (Poles should be thoroughly seasoned, especially when surface 
sina treatments are to be applied, and the portions to be treated 
Lis carefully cleaned of all adhering inner bark.) 
ur- q 
ay 
The Company 
the 
i New York ‘Chicago Philadelphia Boston St. Louis Cleveland 
this ; Cincinnati Pittsburgh Detroit New Orleans Birmingham Kansas City 
Minneapolis Dallas Syracuse Peoria Atlanta Duluth 
Salt Lake City Bangor Washington Johnstown Lebanon Youngstown 
es og a Columbus Richmond Latrobe Bethlehem 
Elizabeth uffalo Baltimore Omaha Houston Denver om T “ess ; The N. 
ni Sacheaneitie a Ope =» ons process treating plant of The Naugle __ 
THE BARRETT COMPANY, Limited: Montreal Toronto Winnipeg Pole & Tie Co., Pinconning, Michigan. 
« Vancouver St. John, N. B. Halifax, N.S. 
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~ Preserving . 
OU weea® 
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spent for reconstruction of plant and 
$1,558 for maintenance. The petitioners 
admitted this, but were of the opinion 
that, due to improper supervision of the 
workmen and general inefficiency, the com- 
pany did not receive the full benefit of 
the expenditure. The company admitted 
that the switchboard is not working prop- 
erly, and thinks the economical course 
would be to put in a new switchboard. 

It was the opinion of the commission 
that the subscribers were justified in their 
demand for more efficient service, but that 
the rates could not be reduced at this 
time, as the company only earned 2 per 
cent on a fair value of the property for 
interest, dividends 
1921. 


and surplus during 


Advances Allowed Last Year Re- 
newed by Missouri Commission. 
Orders were entered by the Missouri 

Public Service May 23 

allowing three companies to continue oper- 

ating under 
year ago. 

The rates of the Edina Telephone Co., 
of Edina, were increased on May 8, 1920, 
and again approved on April 16, 1921. 
The rates of the Southwestern Bell Tele- 
phone Co, for its exchange at St. Charles 
were increased on May 31, 1920, and re- 
newed on April 22, 1921. The rates of 
the Buchanan County Mutual Telephone 
Co. at its De Kalb exchange were raised 
on April 14, 1921, 

The advances were continued upon 
showing by the respective companies that 
they had not been sufficient to pay an 
unreasonable rate of return on the invest- 
ment. It is required that reports of reve- 
nues and expenses for each 12-month 
period be filed with the commission within 
30 days after such period. 


Commission on 


increased rates granted a 


Petition for Approval of Additional 
Stock for Merger Purposes. 

Eben D. Warner and W. H. Ostenberg, 
principal stockholders of the Platte Val- 
ley Telephone Co., of Scottsbluff, Neb., 
recently purchased the capital stock of 
the Wehn company, which has operated 
for a number of years in the territory 
east of their section, and spent $40,000 
in rebuilding it. 

They now plan a consolidation of the 
two properties, and on May 15 presented 
to the Nebraska State Railway Com- 
mission a petition to permit the Platte 
Valley company to issue $100,000 of 
stock: in addition to the $225,000 now 
outstanding. Of this, $25,000 is to be 
used to purchase the Wehn capital stock, 
the remainder to take up the notes of 
the latter issued to Mr. Warner and Mr. 
Ostenberg in payment of the improve- 
ments they put in and also to take up 
some indebtedness. 

The Platte Valley is taking this step 
as preliminary to adding to its bond issue, 
naving already made arrangements for 
the flotation of. a considerable amount. 
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Bonds cannot be issued in excess of two- 
thirds of the capital stock, and for this 
reason the capitalization is being increased. 

It was found that for the $75,000 issue, 
the necessary 60 days’ notice of applica- 
tion had not been given, but the bond 
attorney agreed that this formality might 
be covered by having the order make the 
issue contingent-on a 60-day notice. 
Kinloch Sale Receives Missouri O. 

K.—Two Years to Unite. 

The sale of the Kinloch properties in 
Missouri to the Southwestern Bell Tele- 
authorized by the Mis- 
souri Public Service Commission on May 
23, subject to the carrying out of the 
terms of the contract which the commis- 
sion approved. The companies affected 
are the Kinloch Telephone System, Kin- 
loch Long Distance Telephone Co. and 
Kinloch Building Co., all of St. Louis, the 
Sedalia Home Telephone Co. and_ the 
Suburban Telephone Co. 


phone Co. was 


The Southwestern Bell is given permis- 
sion by the order to use such part of the 
$7,500,000 7 per cent cumulative preferred 
stock issue recently authorized, as may be 
necessary to pay the consideration named 
in the contract and to defray the expenses 
incident to joining the systems. Three 
shares of this stock will be given for two 
shares of Kinlock common stock. 

The commission set two years as a 
reasonable time within which to complete 
the arrangements 
service. 


unified 
A provision is made for an ex- 
tension of time in case of strikes, inability 
to secure material or other causes beyond 


necessary for 


the control of the purchasing company. 
Upon its acquisition of the properties, 
the Southwestern Bell is ordered to fur- 
nish the subscribers of the Kinloch com- 
panies with the same kind of service and 
to afford them the same toll facilities they 
have been receiving. 


After the unifica- 
subscribers are 
status 


Kinloch 
placed on the 
subscribers. 


tion the to be 


same as the Bell 

Until the actual physical consolidation 
of the plants so as to’give unified serv- 
ice, the Bell company is allowed to oper- 
ate the separate exchanges at such exist- 
ing rates as are now on file with the com- 
mission. The application for an adjust- 
ment in rates is denied, but the company 
may file another petition for an increase. 
Service of Nebraska Rural Line 

Before Commission. | 

On the complaint of Philip Schafer, 
who insists that W. J. Philpot runs the 
poorest telephone company in Nebraska, 
the state railway commission ordered 
Mr. Philpot to appear on May 31 to show 
cause why he should not be ordered to 
at once put the property into such shape 
that service can properly be given. 

The commission sent an examiner to go 
over the lines owned by Mr. Philpot, 
whose rural service is connected with the 
Lincoln company’s exchange at Nehawka, 
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and he reported that the complaints were 
well founded. Fifty per cent of the in- 
sulators are gone, says Schafer, and many 
lines are tied to live trees. 

Value of Telephone Property in 

New York City $136,000,000. 

In a hearing in New York City on May 
23 before the public service commission 
concerning the value of the property used 
by the New York Telephone Co. in New 
York City, Frankland Briggs, counsel for 
the company, said that the book value of 
the property was $136,000,000. 

He explained that this amount repre- 
sented only the cost and the equipment of 
the plant and did not take into account the 
rise in values since 1914. At that time, he 
said, the commission appraised the com- 
pany’s property at $86,000,000. Since then, 
he stated, the company had spent nearly 
$100,000,000 in additional facilities. 

James G. Wray, consulting engineer em- 
ployed by the city, said in reply to ques- 
tions by Assistant Corporation Counsel 
M. M. Fertig, that the improvements made 
by the company since 1914 had reduced 
the annual per cent of depreciation from 
9 to nearly 4 per cent. 

Mr. Fertig said that the city would 
note these facts in its petition for lower 
telephone rates. 


Further Testimony in New York 
on Parent Bell Assistance. 
Inquiry into the state-wide affairs of 
the New York Telephone Co. was re- 
sumed at New York City on May 25. A 
session was also held on May 26, after 
which the hearing was continued to the 

week of June 12. 

IF. L. Rhodes, development engineer of 
the American Telephone & Telegraph Co., 
was under cross-examination by 
Attorney General T. F. Fennell, 
senting the state of New York. 
brought out that the 
engineering assistance 


Deputy 
repre- 
He again 
development and 
rendered by the 
parent company, which have accounted in 
part for the nation-wide Bell system to- 
day, could not be performed entirely by 
the New York company, even if it de- 
sired to do so. 

He also declared that, as a result of 
this centralized development work, great 
economies had been effected in the opera- 
tion of the associated companies of the 
Bell system, of which the New York com- 
pany is one. 

At the next day’s session four witnesses 
gave testimony on the same 
subject of the relationship between the 
parent company and the New York com- 
pany. 

Sergius P. Grace, consulting engincer, 
declared that the savings of the New 
York company as a result of the use of 
patents and improvements developed by 
the A. T. & F. totaled more than $73, 
500,000. Of this amount, he said, the 
use of the vacuum tube repeater on [ines 
in the state of New York represented 4 


general 
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40 
saving totaling than $6,000,000. 

Robert F. Estabrook, a traffic engineer 
of the American company, and R. E. 
Walker, general traffic supervisor of the 
New York company, were likewise ques- 
tioned concerning the assistance given the 
latter company in operating methods and 
practices. C. A. Heiss, comptroller of the 
American company, also submitted to a 
long series of questions 
matters. 


more 


on accounting 


Ohio Court Reverses Commission 
on Zoning System. 

By a vote of four to three, the Ohio 
Supreme Court set aside the zoning sys- 
tem of the Cincinnati & Suburban Bell 
Telephone Co. which had been approved 
by the public utilities commission a year 
ago. The case was remanded to the com- 
mission for rehearing. The order re- 
versing the commission’s decision 
dated May 16. 


was 


Eleven different appeals by Cincinnati 
and suburbs were filed with the court. 
The suits were based on the action of the 
telephone company dividing the metro- 
politan area into eight exchange areas, 
with a flat rate for each and toll charges 
of at least 10 cents for telephoning from 
one area to another. 
Suburbs affected were Mt. Washing- 
ton, Delhi, Glendale, Maderia, 
Hill, Terrace Park, Cleves, 
Mt. Healthy and Sharonville. 

Chief Justice Marshall 
Hough, Johnson and 
curred in the 
utilities 
Mathias 


Indian 
Addyston, 


and Judges 
Wanamaker con- 
decision. to reverse the 
commission. Judges Jones, 
and Robinson dissented. The 
majority, however, differed as to reasons 
and did not agree on a single opinion. 

The chief justice, in his 
Opinion, said: 

“Small municipalities and residence 
communities forming the suburbs of a 
large city, the inhabitants of which sub- 
urban communities have their social and 
commercial interests in the metropolitan 
center, cannot be said to have separate 
community interests. 

“Where a telephone business has been 
built up to include such city and its 
suburbs, with free call service throughout 
the entire district, the telephone company 
may not thereafter separate the suburbs 
into separate exchange areas and make 
toll charges for calls beyond the bound- 
aries of each exchange area, and to do so 
amounts to unjust discrimination. 


individual 


“Exchange areas should be so arranged 
by a telephone company as to give free 
service to all inhabitants within the radius 
of general community interest.” 


Increase Proposed, 400 Subscribers 
of Ohio Company Quit. 

More than 400 subscribers of the Gen- 

eva Telephone Co., of Geneva, Ohio, have 

ordered their telephones taken out as a 
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sequel to the demand of the company 
for a rate increase, it was said by oppo- 
nents of the increase. 

Those opposing the increase say that if 
the company could make a profit at pre- 
vailing rates during the war period, there 
is no justification for advancing rates at 
this time. 

The proposed new rates would have 
each patron pay an added 50 
month. 

Several 


cents a 


have been held in 
Columbus before the commission, and on 
May 8 a postponement was granted to 
May 18. 


hearings 


Company Not Required to Connect 
with Private Line. 


The services furnished by the Steninger 
Telephone Co., of Parker, S. D., being 
of good quality, the South Dakota Rail- 
road Commission decided that there was 
no reason for some nine or ten individuals 
to build a private line and receive con- 
nection with the Steninger Company. 

It developed at the hearing that F. B. 
Elce, the president of the private line 
called the Elce Independent Telephone 
Line, had had misunderstanding 
about rates with the Steninger Telephone 
Co. while he was a subscriber. As a re- 
sult of this, he got together eight other 
subscribers of the company and one who 
was not a subscriber, and three» miles. of 
line were constructed parallel to the Sten- 
inger lines. This, the commission thought, 
was a needless duplication. 

The petition of the Elce line that the 
Steninger Telephone Co. be required to 
connect with it was denied on the ground 
that the complainant took an inconsistent 
stand. On the one hand, the private line 
did not wish to comply with the laws 
regulating telephone business, for the rea- 
son that the men along the line are farm- 
ers and are not engag:d in the telephone 
business and there would be no rental 
charge, except the $3.00 yearly switching 
charge. They would divide the charges of 
construction. On the other hand, applica- 
tion was made for physical connection as 
a telephone company. 

In denying the order, the commission 
stated that it would be detrimental to the 
Steninger Telephone Co. to oblige it to 
connect with the Elce line, and thus put 
three or four miles of its own lines out of 
use. The petition was dimissed on May 15. 

The Steninger. company serves an area 
of 460 miles, having approximately 575 
exchange subscribers and 775 rural sub- 
scribers. The complainants in this case 
were subscribers of the company’s How- 
ard rural line. 


some 


Summary of Commission Rulings 
and Schedule of Hearings. 
CALIFORNIA. 

May 22: Application filed by Delta 
Telephone & Telegraph Co., of Courtland, 
for permission to sell a portion of its sys- 
tem to the Pacific Telephone & Telegraph 

Co. 
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May 22: Order entered authorizing 
San Fernando Telephone & Telegraph 
Co., of San Fernando, to use $4,350 of the 
proceeds of a stock issue previously au- 
thorized to finance the cost of additions, 
beterments and improvements. 

FLORIDA. 

May 17: Peninsular Telephone Co., of 
Tampa, granted new schedule of rates for 
Bartow and vicinity. 

May 17: Increased rates allowed for 
Haines City, Lake Wales and Frost Proof 
exchanges of Peninsular Telephone Co., 
of Tampa. 

INDIANA. 

June 19: Hearing to be held at In- 
dianapolis on application filed June 28, 
1921, by -Indiana Bell Telephone Co. re- 
questing increased rates. Partial increase 
was temporarily granted on December 16, 
1921, and company now seeks permanent 
increase. 

KANSAS. 

April 17: Albert Telephone -Co., of 
Albert, granted certificate of convenience 
and authority to transact the business of a 
telephone utility. 

April 17: Farmers & Merchants Tele- 
phone Co. allowed to sell its plant and 
property at Albert to the Albert Tele- 
phone’ Co. 

April 18: Application of the Utica 
Telephone Co., of Utica, for permission 
to make certain changes in the rates for 
service at Utica; the company was al- 
lowed to increase its rates from $1.00 to 
$1.25 per month, provided the proceeds 
be used to improve the service within the 
next six months. 

April 26: Application of the Oketo 
Mutual Telephone Co., of Oketo, for au- 
thority to reduce rates for telephone ser- 
vice at Oketo; the company was allowed 
to change its rates as follows: Subscrib- 
ers owning and maintaining the instru- 
ments, $1.00; company owning and main- 
taining all equipment, $1.25. 

April 28: Application of Ira Botts for 
permission to sell Sharon Springs Tele- 
phone System, of Sharon Springs, to 
W. M. Cowgill, allowed. 

May 8: Application of Suburban Tele- 
phone Company, of Tonganoxie, for a cer- 
tificate relating to a proposed issue of its 
preferred stock in the amount of $10,000 
allowed. 

MICHIGAN. 

May 20: Briefs filed by Michigan State 

Telephone Co. in statewide rate case. 
MiIssourI. 


May 19: Southwestern Bell Telephone 
Co. ordered to: restore telephone service 
to W. N. Rankin, J. H. Baer and H. T. 
Byars, Jr., before June 15; also required 
to install and maintain a pole line, except 
where the pole line leaves the pnblic 
highway to reach the premises of Mr. 
Byars, and to install and maintain all 
wires and other necessary equipment; 
order effective June 1. 

May 23: Increase in rates of Edina 
Telephone Co., of Edina, which was 
granted March 8, 1920, and renewed April 
16, 1921, continued. 

May 23: Rates of Southwestern Bell 
Telephone Co. for its St. Charles ex- 
change to continue under increase allowed 
March 31, 1920, and renewed April 22, 
1921. 

May 23: Advance allowed Buchanan 
County Mutual Telephone Co. April 14, 
1921, for its De Kalb exchange, continued 
until further notice. ; 

May 24: In the matter of complaint 
filed against the Versailles Telephone Co.. 
of Versailles, by the Farmers’ Commer- 
cial Wire and E. J. Fry; cause having 
been set for hearing May 10 and no ap- 
pearances having been made either on that 
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“INDIANA”? 


TELEPHONE AND 
TELEGRAPH WIRE 








PROVEN BEST BY TEST 


Time and the aid of America’s foremost 
engineers, have enabled us to develop and 
manufacture the highest grade wire known to 
the trade. It is greatest in conductivity and 
lasting qualities, due to the superior quality of 
material from which it is made, as well as its 
Extra Double Galvanizing, which insures longest life. 





Single and Double Galvanized, Standard, 
Siemens-Martin, High Strength and Extra 
High Strength Grades. 


HANDLED BY MOST JOBBERS 
MANUFACTURED BY 
INDIANA STEEL & WIRE CoO. 
MUNCIE, INDIANA 





Chapman Lightning 'Arresters 
Have no vacuum to lose, neither do they 
contain anything to melt, fuse or ground 
the line. 

The patented self-cleaning air gap is 
housed in a marvelous weatherproof case, 
that is moisture, dust and bug-proof, a com- 
bination that insures uninterrupted service 
without attention—and that constitutes the 
“makings” of a real Lightning Arrester. 


What Say You Men? Speak Out! 


Manufactured by 


MINNESOTA ELECTRIC CO 


Minneapolis, Minn. 


TELEPHONY 41 


Plaase tell the Advertiser you saw his Advertisement in TELEPHONY. 














: 1 Man=50 Feet 


One man carries 50 feet 
of Johns-Manville Fibre 
Conduit—two men with 
a barrow carry five hun- 
dred feet—and no break- 
age. 

—Only one reason why 


it costs less to install. 


JOHNS-MANVILLE, INCORPORATED 
Madison Ave. at 41st St., New York City 
Branches in 57 Large Cities 
For Canada: 

Canadian Johns-Manville Co, Ltd., Toronto 
















Send for booklet 


JOHNS- 
MANVILLE 


Fibre Conduit 
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date or since, case dismissed for want of 
prosecution. 
NEBRASKA. 

May 22: Hearing begun on the appli- 
cation of the Northwestern Bell Telephone 
Co. for permanent rate schedule and ap- 
proval of exchange classification; testi- 
mony taken and further hearing adjourned 
until June 6. 

May 23: Application filed by the Mon- 
roe Telephone Co. for permission to issue 
$18,000 of stock as a dividend covering 
past sacrifices of returns and to sell $10,- 
000 additional stock for improvements and 
betterments. 

New York. 

June 1: Hearing held at Albany on 
application of Rochester Telephone Corp., 
of Rochester, for certificate of public 
convenience and necessity of construction ; 
also as to issuing capital stock, mortgage, 
mortgage bonds and an agreement as to 
notes, etc.; also joint petition of Roches- 
ter Telephone Corp., Rochester Telephone 
Co. and New York Telephone Co. as to 
transfer of local franchises from last two 
companies to Rochester Telephone Corp. 

June 2: Hearing held at Albany in 
matter of rates charged David R. Belcher, 
of Hartford, by New York Telephone Co. 

June 12: Hearing to be held on state- 
wide affairs of New York Telephone Co. 

Nortu Dakota. 

May 23: Permission given the North- 
western Bell Telephone Co. to close 
Kunze toll station. 

May 23: Petition of Park River Tele- 
phone Co., of Park River, for modification 
of tindings of fact and conclusions denied. 


TELEPHONY 


May 23: Permission given Cavalier 
Telephone Exchange Co., of Cavalier, to 
abandon 34% miles of pole line at 
Concrete. 

Onto. 


May 16: Hearing on Ohio Bell Tele- 
phone Co. application for increased rates 
in Findlay deferred to June 16. 

WISCONSIN. 

May 24: Unified rate schedule allowed 
to be established by Wittenberg Telephone 
Co., of Wittenberg, for its exchanges at 
Wittenberg, Eland and Elderon. 

May 24: LaFarge Telephone Co., of 
La Farge, allowed to install toll charge of 
10 cents between La Farge and Cashton, 
revenue to be divided between La Farge 
company, Buckeye Telephone Co. and 
New Cashton Telephone Co. 

May 24: Increase from $1.00 to $1.50 
authorized to be made by Summit Tele- 
phone Co. upon petition of subscribers. 

June 2: Hearing held at Madison in 
matter of A. G. Becker and others vs. 
Allenton-Kohlsville Telephone Co., of 
Allenton, and Washington County Tele- 
phone Co. on order to show cause for 
rehearing. U-2474. 

June 6: Hearing at Prairie du Chien 
on proposed extension of Union Telephone 
Co., of Prairie du Chien, in town of 
Prairie du Chien. T-1043. 

June 9: Hearing at Madison on appli- 
cation of Necedah Telephone Co., of 
Necedah, for increased rates. U-2718. 

June 12: Hearing at Madison on com- 
plaint of Ray S. Owen and others against 
Wisconsin Telephone Co. in matter of 
refusal to transmit speeches, etc. U-2689. 
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FOR SALE—tTelephone’ exchan 
220 subscribers, 30 business $2.50, 1% 
rural $1.50 per month. Address Fri 
port Telephone Co., Freeport, Minn. 





FOR SALE—Telephone exchange « 
140 stations; splendid future for 1 
crease. $3000 down, balance on easy 
terms. Forced to sell; don’t answer 
unless you have the money. Address 


4945, care of TELEPHONY. 


WANTED TO BUY—Telephone 
plant of from 250 to 1000 telephones, in 
Illinois or Indiana. Address 4949, car: 
of TELEPHONY. 

WANTED TO BUY—Controlling in- 
terest in small telephone plant with 
position as manager. Technical grad- 
uate; best references. Missouri pre- 
ferred. Address 4947, care of TELE- 
PHONY. 


POSITION WANTED 


WANTED — Connection with com- 
pany wanting manager or wire chiei, 
or combination. Would invest. Tech- 
nical expert; best reference; mak« 
proposition. Address 4948, care of 
TELEPHONY. 


WANTED — Position by first-class 
telephone man, capable of taking care 
of construction work, line, instrument 
and switchboard trouble; 38 years old; 
married. Best of references. Address 
Box 235, Romney, W. Va. 























NORTHERN CE DAR POLES WESTERN 


GUARANTEED GRADES 
MINNEAPOLIS, MINN. 


BUTT-TREATING 
BELL LUMBER COMPANY, 





Hot Galvanized Pole Line Hardware 


M. LANZ BOLT CO. 


PITTSBURGH, PA. 











This device, 





for service. 





Save Your Old Poles 
Frotect Your New Oner 


Poles rotted at the ground line, or 
broken and about to fall, can be sal- 
vaged and made as strong as when 
first set by the simple installation of 
American Pole Protective Sleeves. 


made of Armco Ingot 
Iron, is placed about the base of the 
pole in two halves, locked together 
with a key strip and driven into the 
ground with a sledge, or with the 
American driving jack. 


Poles reinforced in this way are as 
strong as a new pole, are unaffected 
by decay or attack by moisture at the 
ground line, and require no attention 
as long as the top of the pole is good 


The cost of renewing poles in this 
way is much less than the cost of set- 
ting a new pole, and the installation 
of this protector is insurance against 
fire and wind and ice storms. 


Manufactured by 
The American Rolling Mill Company 


iddletown, 

For full particulars and prices write to 
AMERICAN POLE PROTECTIVE CO. 
State Bank Building, Freeport, Illinois 


MINNESOTA 





NORTHERN-WESTERN 
CEDAR POLES 


A FULL ASSORTMENT OF SIZES 
PROMPT SHIPMENTS ASSURED 


T. M. PARTRIDGE LUMBER COMPANY 
Lumber Exchange 


MINNEAPOLIS 








Screw 


DIAMOND EXPANSION BOLT Co 


90 West St. <_> New York 


MANUFACTURERS 
Expansion Bolts 
Anchors ‘Tog 


ble Clamps 
Duct Rods 


ons GALVANIZING 


PLANT - GARWOOD, N. d. 





Drills 

le Bolts 
Bridle Rings 
Guy Clamps 


DISTRIBUTORS 


Western Electric Company 
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